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The purpose of this project was to develop a student
handbook that can be used from the onset of an environmental
study through the inter-active field study.

Students will

use the handbook as they begin to study environmental education in the classroom.

The handbook will continue to be used

as each student attends a three day outdoor school to study
firsthand their environment through field activities.
handbook will remain the property of the students.

The
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CHAPTER ONE
Background of the Study
Introduction
The Battle Ground School District is a rural district in
Clark County, Washington.

It has a student population of

approximately 7,500 covering an area of approximately 300
square miles.

The district has five primary (K-4) buildings,

four middle schools (5-8)

and two high schools (9-12).

It

is a district that has expetienced rapid growth over the past
five years.
This project is planned to be used at the middle school
level, preferable at grade six.
widely taught at this level.

)

Environmental education is not

Very little material is available

except what is in the science texts and explored by individual
classroom teachers.

One middle school sends students to an

ecology camp sponsored by a local museum for the first week of
the summer.

The middle school that I

teach at started looking

into environmental education in 1982 and began the resident
camp experience in 1984 with the first trial editions at a
handbook.

In 1987 a second middle school adapted my model

and have had two successful resident camp experiences.
Several districts in our area have environmental education
programs and it appeared that Battle Ground could also.
Purpose of the Study
The purpose of this project is to meet the environmental
educational needs of the middle level students in the Battle
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Ground School District through the development of a curricular
program including field study.
Educational Significance
The solution to the environmental crisis rests neither
with scientists, nor with government officials, but with a
citizenry educated in environmental problem solving (Hawkins,
1973).

Thus,

only environmentally literate persons should be

able to take the responsible action necessary to maintain a
quality of life satisfactory to all, while managing the limited
resources of the environment (Virginia State Department of Education, 1974).

Therefore, providing students with a program

to make them environmentally literate is an essential role which
schools must now fulfill.

)

Battle Ground School District had no existing program,
except for a few disjointed units, spread through science books
in the fifth through the eighth grade.

The importance of this

project will be to develop a program in environmental education
that can be used by other fifth and sixth grade teachers in
the Battle Ground School District.
This project will be a student handbook for environmental
education to be used in conjunction with an outdoor school
experience.

Students will study concepts in the classroom prior

to outdoor school.

At the three-day outdoor school settings,

students will field test the concepts learned in the classroom.
Definition of Terms
Middle School:

a school of three to five years between the

elementary and high schools, focused on the educational
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needs of students in these in-between years and designed
to promote continuous educational progress for all concerned
(Alexander, 1981).
Environmental Education:

the aspect of man's education

that deals with culturally-imposed, ecologically-related
problems in man's environment ••• further,

the acquisition

and application of human values as realted to the cultural
use and misuse of biotic and abiotic resources
ford,

(Hunger-

1976).

Outdoor Education:

a means of curriculum enrichment

through experiences in and for the outdoors.

It is not

a separate discipline with prescribed objectives like
science or mathematics; it is simply a learning element

)
which offers opportunities for direct laboratory experiences in identifying and resolving real life problems,
for acquiring skills with which to enjoy a lifetime of
creative living, for attaining concepts and insights about
human and natural resources, and for getting us back in
touch with those aspects of living where our roots were
once firmly established (Lounsburg, 1978).
Summary
By developing a student handbook on environmental education
geared for the Clark County area, students can learn more about
their environment and be preparing to make decisions as adults
that will protect the environment for themselves and future
generations.
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CHAPTER TWO
Review of Related Literature
Histor y of Outdoor Education Progr~ms
An indication that outdoor education has firmly established
itself on the American educational scene is the fact that over
700 doctoral dissertations have been completed on some facet
of outdoor education.

(Hammerman, 1980).

It is easy to see

that the contemporary school today is examining the rich instructional possibilities just beyond the classroom.
During the past decade, Americans gradually learned that
there was a new problem to deal with as they struggled to
achieve ''the good life".

Our society was catapulted into a

new age in which an Agricultural Society was changed into an

)

Industrial Society.

After 1900, farmers who earlier might have

migrated west moved instead to the city.

Between 1880 and 1910

at least 11 million people born in rural homes became urban
dwellers

(Ver Steeg, 1982).

Citizens began to respond to the

problem and threat of environmental deterioration in many ways.
Among the many responses were:
1.

The erection of new governmental agencies.

2.

New legislation governing the exploitation of the
environment.

3.

A variety of citizen group activities related to
the environment.

4.

Development of educational programs to promote
environmental awareness.
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Beginning in the 1930's, several New York area school
districts began to look at camping as a school program.

The

outdoor environment provided healthful outdoor living in the
fresh air and sunshine.

In conjunction with this interest

came the realities of the depression.

As the droughts and

environmental deterioration came, so did the interest of
educators to address the problem with sound conservation
education programs.

The involvement of camping and then

outdoor education was a natural development

(Hammerman, 1982).

With the prosperous 1940-SO's, more school systems and
state departments of education turned their attention to the
problem of revising curriculum, new programs of instructional
experimentation developed.

With this development came many

of the resident outdoor education programs being used today.

)

The programs developed continued to grow as they moved
into the 60's and 70 1 s.
as they

Innovation was the key to many programs

diversified to meet the needs of many special groups

within the educational programs.

The Association of Outdoor

Education, which was founded in 1954,became the driving force
behind program development.

The Association published its

first issue of "The Journal of Outdoor Education" in 1966.
Many new programs funded by the Federal Government helped
to expedient more programs.

(Hammerman, 1986-87).

I have only discussed a few of the significant indications
of the impact of outdoor education on American education.
Only a minority of students in our schools experience a
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resident outdoor education program.

It is clear that some

type of program is in existence in every state.

(Keown, 1986).

The creation of outdoor education degree programs and courses
at the university level and the development of a body of research
literature are further indications that outdoor education, as
a professional field,

has matured and has come of age.

The Value of an Outdoor Education Program
School curriculum began to be developed to meet the educational need.

According to Lounsbury and Vars

middle school years are,

in many respects,

(1978),

the

the most appro-

priate years for school-sponsored environmental educational
activities involving an outdoor school experience.

During this

time, a high degree of curiosity, with adequate mental maturity
and clear needs for socialization, combine . to make school
environmental activities meaningful and effective.

Learning

to revere and protect the environment assumes learning to
revere and protect these by whom it will be enjoyed.

So, one

of the most valuable outcomes of an outdoor school program is
learning to live harmoniously with others

(Lipscomb,1987).

Students that learn in the outdoors learn to work better
in their school environments.

John Crompton found in his study

that students that experienced an outdoor education program had
significant growth in the affective domain (Crompton, 1981).
Educational programs in outdoor/wilderness settings do contribute
to various learning styles.

They may contribute to humility,

sense of wonder, and connectedness to nature and help develop
the learner's sense of personal, social, and natural history.
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Outdoor programs contribute to a sense of self and personal
competence (Miles 1986-87).
This is not to say that outdoor programs only effect growth
in the affective domain.

The direct experience approach to

learning does also bring rewards.

Students that receive environ-

mental instruction had measurable gains in their positive
attitude toward their environment as well as their knowledge
base

(Jaus, 1982).

Although the public environmental knowledge

remains painfully low; individuals that have been involved in
an environmental education program correlated to increased
knowledge (Arcury, 1987).
In conclusion, environmental education programs that
involve a resident outdoor school program do affect positively
the effective and cognitive growth of young people.

J
Developing a Resident Outdoor Education Program
Outdoor education in wild places can be traced back to
Thoreau.

(Miles, 1986-87).

The ourdoor school or resident

program is an integral part of this outdoor education-environmental education program.

Students beginning in fifth or

sixth grade should be involved in overnight outings to study
the environment,(Link, 1978). This program should involve all
students

(gifted, handicapped, mainstreamed, delinquent, and

"normal") in every type of community (inner city, suburban,
rural and ethnic specific)

(Stanley, 1983).

Unfortunately,

a recent study of teacher teaching natural science showed
that about 16 percent of the classes do study science outdoors

)
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and that of those that do,

the majority of them use outdoor

resources fewer than three times during a school year (Keown,
1986).
The outdoor school program can also involve a special skill
area as the curricular base of the program.

Staley (1988) has

written an excellent guide to teach language arts in an outdoor
setting.

He states that the outdoors is an excellent vehicle

for providing meaningful language arts experiences.

Activities

conducted outdoors contribute to a meaningful language arts
instruction because they are motivating

concrete, consistent

with whole language methodology and are relevant to childrens
lives

(Staley, 1988).
Trends in education (Simpson, 1988) call for traditional

curricula and a clear connection between school and the outside
world.

One means of addressing the two goals I mentioned would

be a major effort to blend outdoor education themes with core
courses.

Literature would be an excellent place to start.

Many American authors have been drawing on the interaction of
human kind and nature as a major theme.
Twain and Dr.

Thoreau, Brautigan,

Seuss would be excellent places to start.

Nature computer class is another answer to a special skill
area outdoor camp.

Sixth grade students in the District of

Columbia Public Schools (District of Columbia, 1986) attend a
week long camp and work on three program objectives.

These

achieved objectives include:
1.

Significant gains in knowledge in areas of stream
ecology, woodland ecology and geology, and computer
literacy.
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2.

Positive attitudes toward the programs.

3.

Demonstration of appropriate socialization skills.

The District of Columbia's goal of the project is to
provide students with an opportunity to develop socio-academic
skills emphasizing environmental inter-dependencies and
computer literacy.
To develop an outdoor/environmental education program
a person must evaluate the resources and funding needed.
Program goals, objectives, curriculum ideas and evaluation
According to Link (1978)

procedures must be prepared.

must be identified to help develop the program.

sources

These sources

range from local environmental societies to school districts
with existing programs.

Watz (1983)

stated:

It is helpful, in seeking support from the local school
district to have an outdoor/environmental program
already in progress.
At the high or junior high school
levels this could be a club or special class within the
physical education, science, or social studies departments.
At the elementary school level this could be an
after school or weekend program or a part of the regular
curriculum which requires trips to the school site or
school neighborhood.
(Pg. 64)
When the program is in its beginning stages,

the develop-

ment must understand the political structure in the school
district.

Understanding and using this structure is para-

mount in a successful program.

Milne (1983) states:

To win support and approval for an outdoor education
program from administrators and school board, teachers
must understand the political process of seeking program
approval as well as the role of "power" and "authority"
figures within this process.
Political naivete is not
an acceptable excuse.
(Pg. 60)

)
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The environmental education that is developed should
have a residential outdoor education program.

According to

Frederick Staley (1983):
Of 1,169 schools surveyed in the United States, 12.3%
own and operate their own residential outdoor education
center, farm, ranch or forest.
Twenty-five percent of
all schools; however, engage in some type of residential
outdoor education program, typically spending two or
three days in residence.
(Pg. 56)
The actual program in outdoor education does vary widely.
Most commonly, programs use the outdoors for curricular enrichment and integration.

The top ten school disciplines most

often using outdoor education methods in an integrated fashion
are general science, biology, physical education, ecology,
art, geology, math, geography, history and art history.
(Staley, 1983).
The Multnomah County Outdoor School Program (Gilfillan,
1981) is a good example of a program that has worked to integrate many areas of the curriculum.

The Geneva Public Schools

Program (Mitchinson, 1983) also incorporates much of the
curriculum and stresses the Native American culture and
history of the area.

It gives examples of ecology, art,

geology and history activities and mentions the preparation
and follow-up activities that accompany the experiences.
The program needs to also provide skills, attitudes and
knowledge required for participants to move into participation
in outdoor recreation.

While the primary goal of the program

should be to transmit technical skills and knowledge at
beginning and intermediate skill levels, the secondary goal

-10-

should be to provide environmental awareness and the development of judgement and personal growth

(Jensen, 1981).

Activities from backpacking, canoeing, survival training
and plant/animal identification are examples of these avenues.
One should not loose sight of the social aspects of the residential outdoor school program.

As the curriculum discusses

recreation as a lifetime sport, it should present the program
simply as a "fun challenge", a "beautiful experience" and
"educational and exciting".

(Fisher, 1980).

The Multnomah County Outdoor School Program is a leader
in the area of extending the outdoor school experience beyond
the camp itself.

In his book, "Linking Outdoor School with

the Home Environment",

Cole

(1981)

explains how the concepts

learned at the outdoor school site can be understood after the
outdoor school.

Each concept is followed by a section listing

goals, key words, films,

and review discussion topics and

questions which can be used when you return.

Students must

take the concepts learned and studied at the outdoor school
site and transfer them into concepts that they demonstrate
in everyday life at home and at school.
The outdoor education program should be evaluated just
as other parts of the curriculum.

The short-term program

cannot be assessed by the same criteria as academic achievement over an entire school year.
Included in this is their appreciation and sensitivity
to the natural world,

)

discovery of new interests and an accept-

ing of personal responsibility of their environment.
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In a recent study, students receiving environmental
instruction had significant gains in their possible attitudes
toward each other and their environment (Jaus,1982).
If an outdoor education program is worth implementing,
it deserves to be evaluated.

In fact,

it must be evaluated

if it is to become a permanent part of the total school
curriculum.

According to Rillo (1981)

there are ten instru-

ments or procedures he feels are needed to evaluate a program.
They are:
1.
2.
3.

4.
5.
6.
7.
8.
9.
10.

Interest inventories
Student narrative logs
Attitude scales
Subjective reports
Anecdotal records
Conferences
Interviews
Student opinion surveys
Community opinion surveys
Professional opinions

The process of evaluating the effects of your environmental education programs learning experiences on the students
involves knowing what evaluation is, its importance, obstacles
to evaluation, and the role the teacher and student play as
the evaluator.
According to Bennett (1988-89), evaluation should be
organized in four steps.
1.

They are:

Deciding what to evaluate,

developing objectives,

and allowing for intuitive and unanticipated outcomes.
2.

Determining the evaluation, design and developing

instruments.

3.

Collecting, analyzing, and interpreting data.
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4.

Reporting results and improving the education

program.
The Teacher in the Program
The best program can't function to meet the needs of
students unless teachers are willing to be actively involved
in its development and implementation.

Teachers need to be

collaborative investigators of their own practices in environmental instruction (Robottom, 1985).
In a study of 500 randomly selected teachers, it is
found that although science teachers have made some gains in
their environmental literacy, in the years 1975-85,
still limited in their (a) word recognition;
understanding;

)

and (c)

attitudes.

(b)

they are

concept

(Buethe, 1987).

Most

teachers feel that environmental education is an important
part of the school curriculum, that they personally have
gained from the program, but that environmental education is
not their classroom responsibility (Simmons, 1988).
Classroom teachers should be involved in some type of
environmental education no matter what their subject level or
teaching discipline.

More and more as we move into the end

of the 20th century, students need to see the importance of
our environment for the continuation of our planet.

We are

now passing through a period of biological, environmental
and cultural evolution.unmatched in the history of the earth.
Brennan (1986) lists the following realities to be faced,
as we examine teachers environmental literacy:
)
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1.

2.
3.
4.

5.

Whole environments have been altered.
Consider the
destruction of the rain forests; the deserts creeping over formerly productive crops, grassland, and
forest; the increasing poverty of land and ocean
as resources are depleted.
Living things and societies which have evolved over
millions of years stand on the threshold of extinction.
Human populations now place infinite demands on the
limited resources of planet earth.
For the first time in history, people are concerned
about the deteriorating quality of their lives.
We
hear talk of survival, of nuclear disaster, of a
future in which people will struggle for space in
which to live, water fit to drink, food and fuel for
bodies and machines - in short, for an environment
fit for life and living.
Nations now spend over one billion dollars a day on
"defense."
Think of what could be accomplished with
one billion dollars a day for the conservation of
people and their environment.

Summary
An outdoor education program should be part of the total

- )

curriculum.

For young people to know their environment,

identify problems in it,

to

to look for solutions to environmental

problems, to be committed to taking action; they must first
have an experiential foundation on which to base their decisions.
Outdoor education is vital to meet this goal.
be defined as a search for meaning,
the place to begin.

(Johnson 1983).

)

-14-

If education can

then outdoor education is

CHAPTER THREE
Procedures of the Study
Project Design
The completed project is a student handbook,

divided

in the following order:

1.

Introduction Page_s:

Table of contents, camp rules,

letter to student and parents, learning objectives, resource
relationships and a camp diary.

These pages are used to

familiarize students with general camp rules, ideas, and
environmental identity.

Because the book will become the

property of the student,

the diary pages are used to help

students to recall camp at a later date.
2•

The bulk of the handbook is the

Information Units:

environmental unit8 of 8oil, water, plant8 and wildlife.
These units are color coded and consist of the following:
a.

Text:

Four to eight pages of information to

give the student an overview of the significance of the topic on the environment.
b.

Pencil Activities:

Word searches, crossword

puzzles, unscramble games,

and picture searches

will be used to activate learning.
c.

Glossary:

A listing of words related to each

unit with their definitions.

d.

Field Study:

Three to five pages of activities

to be completed at the outdoor school site.
This section is the applied portion of the text.

)
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3.

Autographs:

A group of pages at the end of the text

to allow students to~ign each other's books as a remembrance
of the camping experience.
Since Battle Ground School District houses its fifth and
sixth graders in the middle school,
for the middle grades.

this project is planned

Districts with a traditional elemen-

tary building (K-6) may feel ~t more appropriate at the elementary building.

Financially, the program must function solely

on student tuition, as there is no district support.

I have

tried to meet the environmental objectives and not make the
program too expensive for the students.
Subjects:
This project is designed to be used by sixth grade students
at Pleasant Valley Intermediate School, a middle
in the Battle Ground School District.
used with students in fifth,

(5-8)

school

The project could be

sixth or seventh grade, with

support from teachers at that level to be involved in the
three-day field study.

This project will involve approximately

100 students and 4 classroom teachers.
Fifth grade students in the Battle Ground School District
study some environmental issues in the science text.
studied such as ecology,

Topics

conservation and plant life help

develop an interest for their re-introduction in the Outdoor
School Program.
Method of Disseminatin g this Pro jec t
The total time that should be allotted to complete this
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project should be 4 weeks

(20 days).

They should be divided

as follows:
1.

Fifteen classroom forty-minute periods

for three weeks)

(one a day

to cover the text, pencil activities,

glossary and unit tests.
2.

One classroom sixty-minute period of time the day

before the field study to review camp rules and agenda.
3.

Three days including two overnights at a field

study site.
4.

One classroom forty-minute period of time the day

following camp to debrief and review environmental issues.
Analysis Plan
To evaluate if students learned the subject matter,

)

teachers can use the end of unit tests.

They can also collect

the student handbook and evaluate the pages of entries from
the field study.

Both of these evaluation tools can help

teachers to analyze if students learned the information.
The more difficult aspect of the project to evaluate is
completed at the field study.

The goal is that through class-

room instruction and field experiences that students will
develop a better understanding and appreciation of our
environment.

The hope is also that better teacher-student

and student-student relationships are fostered through the
field study experience.
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CHAPTER FOUR
A Student Handbook for the
Environmental Education/ Outdoor School Program
in the Middle School

)
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SOME IMPORTANT THOUGHTS FOR STUDENTS
You are about to participate in an exciting and meaningful
experience School.

the Environmental Education Program -

or Outdoor

You will attend school away from your home and school,

but you will be attending school.

This school will be in nature.

While at camp you will be involved in field studies and hiking
in the out-of~doors, visits to interesting places, dormitory
living and dining hall eating.
Remember that you are representing your school, your family,
and most of all, yourself.

Others will judge Battle Ground

School District, Pleasant Valley Intermediate School and your
family all by your behavior.

Do what you can to leave a good

impression.

)

Your teacher has spent many hours of his/her "free" time
to prepare this type of experjence for you.
ciation by having fun,

Show your appre-

learning and making him/her happy that

h~/she took the time to be at camp.
This work book is prepared to help you record your
experiences and feelings during your stay at camp.
A RECORD OF YOUR WORK AT CAMP.
end of camp.

THIS IS

Turn it in for your GRADE at the

DO NOT DESTROY OR LOSE IT!

)
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OUTDOOR SCHOOL RULES

)

1.

All School Rules Apply.

2•

In Outdoor Classes:

3•

4•

A.

Stay with your counselor or homeroom group when in a
class.

B.

Do not pick or pull away any living plants.
This campus
is meant to be enjoyed by future groups of students.

C.

Keep on the established trails.
Erosion may begin if
you trample or remove ground cover.

D.

Do not keep any living thing (plants or animals).

E.

Stay in your assigned areas at all times.

F.

Stay with your counselor group at all times, unless given
specific instructions otherwise--such as homeroom class
time.

G.

During your social time,
designated areas.

confine your activities to the

In the Dining Hall:
A.

Come to meals with hands and face washed.

B.

Good table manners are required at Outdoor School as
well as at home.

C.

Do not leave the tables until your entire counselor group
is ready to go.

In Your Cabin or Sleeping Area:
A.

The cabins of other students are off-limits unless your
counselor group is joining another counselor group from
that cabin for a scheduled learning activity.

B.

Make your bed in the morning.

C.

No horseplay or climbing . is allowed in or around the cabins.

D.

Sweep barracks every morning before breakfast.

E.

Clean the grounds near your cabin ~ach morning.

F.

5.

After ''lights out 1' , no one is to leave the assigned
cabin for any reason unless given permission by and is
accompanied by an adult or cabin counselor.
This rule
is in effect from 10:00 p.m. to 7:00 a.m.; unless cleared
through the camp director.

Student leaders, parents and camp staff are to be treated
with the same respect due a teacher.

)
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OPEN LETTER TO PARENTS AND STUDENTS
Behave in a mature and sensible manner and no problems will
Because of the unusual conditions at camp, discipline

result.

will be swift and strong.

Failure to obey these rules may

result in the restriction of activities and/or the student being
returned to school immediately upon notification of the student's
parents.
At camp we will use the pink slip program in use at school,
Pink slips will be issued for failure to obey Outdoor School
rules,

Consequences will be as follows:
Name
Name + v /
Name + 2 ../IS
Name + 3
/ 's

)

=
=
=

Warning
Clean-up duty during activity time
Call home, glossary
Student will be sent home

Please read over the "Thoughts for Students" and "Outdoor
School Rules'',

and DISCUSS them between yourselves,

Please sign

below indicating that your camper will try their best to
follow these rules.

Student

Parent

Comments:
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OUTDOOR SCHOOL
STUDENT LEARNING OBJECTIVES

)

1,

The students will gain the knowledge concerning the interrelationships of all organismi on earth and man's place in
the "web of life".

2.

The students will gain knowledge concerning plants and their
effect on the rest of the living (other plants, animals) and
non-living (water, soil, air and etc,) material on the earth.

3.

The student will gain knowledge of soil and water and their
relationship with all living and non-living matter on earth.

4.

The student will learn to live democratically with other
children and with adults through experiences in outdoor living.

5.

The student will gain an understanding for and an appreciation
of the out-of-doors.

6.

The student will learn about science and conservation through
direct learning experiences.

7.

The student will become more self-reliant in out-of-door
situations,

8.

The student will understand and practice safe and healthful
living.

9.

The student will gain knowledge of our natural resources,
and acquire an understanding and appreciation as to what is
involved in their wise use.

10.

Th£ student will achieve life enrichment through experiences
which provide for emotional expression, adventure arid wholesome recreation.

11.

The student will develop skills and interest concerning outdoor
recreation which could be utilized by individuals, fa~ilies
and others.

12.

The student will make new friends and understand fellow campers.
MAJOR, AREAS
1.
2•

3,
4.

MINOR AREAS

Soil study
Water study
Plant study
Wildlife study

1.
2.

3.
4.
5.
6.
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Outdoor recreation
Survival training
Map and compass
Weather
Art activities
Conservation

DAILY LOG~

Each day you are at Outdoor School you will be asked

to keep a "Daily Log''.

Try to remember what you did, what you

liked and didn't like and how you felt about the activities of
the day.

There are some questions on each page to help you

to organize your thoughts.

You can fill in your daily log

anytime during the day.

* What was the bus ride like?

Who did I sit with?

What did

we see on the trip?

* What we~e the afternoon activities like?

* What was taught at the evening lessons?

* How did I enjoy campfire tonight?
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What did I learn new?

Was it enjoyable?

DAY 2:

*

What time did I get up?
breakfast?

*

What did we study this morning?
What did I like most?

*

What were my afternoon mini-lessons?
What did we study
about? Who wa$ my group leaders?
What do I remember most?
What did 1 like the most?

*

What did I do between the last session and the evening meal?
What was for dinner?

*

What were my evening activities?
about them?

*

What was campfire like?

*

How did I feel at bedtime?

What did I do?

What was for

What do I remember most?

J

What did I like best

How were the skits?
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DAY 3:

*

What time did I get up?
breakfast?

*

What did I do after breakfast to clean up and get ready
to go home?

*

What did I do to help everyone else get ready to go home?

*

What did I have for lunch?

*

What was it like on the bus ride home?
How did I feel?

*

What did I do when I got home?

What did I do?

What was for

)
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Who did I sit with?

A STUDY OF SOIL
General Information
The story of soil formation begins with solid rock.
For
thousands of years, solid rock has been broken into smaller
pieces by many kinds of processes.
The (1) freezing and thawing of water, (2) pressure from growing roots, (3) moving ice,
water, and wind; and (4) chemical reactions with the rock
materials all help to break up the rocks.
Through the years,
these and other processes have been forming the new inches of
topsoil which support life.
Soils are formed from the bedrock and parent material.
We can tell about a soil and what it is like if we know something of the rocks it came from.
Rocks are in three classes,
according to how they are formed.
I g neous Rocks :

These are rocks which have cooled from
molten masses, both from within the
earth's crust and upon the surface.
Many of these rocks came from volcanoes.
fumice, obsidia granite, tuff and basalt
are examples of igneous rocks.
Lava
beds around Mt. St. Helens are good
examples of igneous rocks.

Sedimentary Rocks:

Some rocks are formed by deposited
sediments from mud, chemical or organic
residues.
These deposits, when compressed into hard layers, are called
sedimentary rocks.
Shale, sandstone,
and conglomerate are examples of sedimentary rocks.

Metamorphic Rocks:

Some rocks are derived from other existing rocks.
When rocks are affected by
heat, pressure, or water to cause changes
in their - minerals or texture, they become
new rocks.
Examples of metamorphic rocks
are:
shale changed into slate; sandstone
into quartzite; limestone into marble;
conglomerate into schist; and soft coal
into hard coal.

0

The darker topsoil (A Horizon) is built up gradually from
thB subsoil or parent material by the additi6n of humus from
decaying plants and animals.
Rain water washes fine particles
and dissolved chemicals out of the topsoil and leaves them in
the parent material below the topsoil to form subsoil (B Horizon).
T~ese layers are usually lighter colored and contain less decayed
plant material.
They are more compact, feel smooth and sticky
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A Studr

ot

So~l, continued.

(clay texture) and air and water may not penetrate them as
rapidly.
In dry climates, they may contain many salty chemicals
and become hard like concrete.
Therefore, subsoils are not as
favorable to the growth of plants as the topsoil.
Between
the lowest subsoil and the solid rock is a horizon of parent
materials that is mostly raw rock fragments and minerals that
are poor for plant use.
Each soil has a profile or cross section that is made up
of several layers called horizons.
These horizons differ in
depth, color, feel and chemical composition.
Shown on the
next page is what a soil profile might look like.
As you look around during outdoor school you may find soils
that have different colors, some with more sand or clay than
others, some with stones on the surface, etc.
These differences
can be caused by a variation in the kind of rocks, and plants
that have formed the soils.
Topography, temperature, rainfall,
and the age of the soil may also make it different from other
soils.
If you dig below the surface of the ground, you may see
how earthworms and other small animals help to g~ind up materials
into finer particles as they eat their way through the soil.

)
For the Fun of It - Activity
Eacn student bring a sample of soil around their home to
school in a small cup.
You · will only need 1/2 cup.
At school,
have each student make a small mound on a display table of
his/her soil sample.
With all students gathered around, have
a discussion of the soil samples before you.
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SOIL PROFILES
Soil is the basic resource to all life.
We should learn
all we can about the soil, such as:
how it holds water, how it
leaches minerals to different layers, how animals can live in
the soil, and what plants get from the soil.
The darker topsoil is built up gradually from the subsoil
below it by the addition of humus from decaying plants and
animals.
The subsoil layer is usually lighter colored and
contains less decayed plant and animal material.
It is usually
more compact and clayey, light, air, and water do not penetrate
it as rapidly.
Therefore, subsoils are - not as favorable to the
growth of plants as is the topsoil.
Between the lowest subsoil
and the solid rock is a layer of parent material that is mostly
raw rock fragments ~nd minerals that are poor for plant use.
As you look around your Outdoor School study area, you may
find soils that have different colors, some with more sand or
clay than others, some with stones on the surface, etc.
These
differences can be caused by a variation in the kind of rocks
and plants that have formed the soils.
The slope of the land, the
extremes of temperature, amount of rainfall, climate and the age
of the soil may also make it different from other soils.

)

One of the best ways to start a study of soil is to find an
exposed so~l bank or to dig a soil pit and expose the different
layers of soil.
A cross section of soil is called a soil profile
and each layer in the profile is called a horizon.
SOIL PROFILE
A Horizon
(Topsoil)

'···, . .- ...' ..
··•,.·.·. .·;.' -.·
.• -·,. ...·,.r·
•
~

..

B Horizon
(Subsoil)

C Horizon
(Subsoil)
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Duff
Surface

-Dead material on top of soil.
-Dark brown colored-high
organic matter, high biotic
activity, abundant roots.
Sub-Moderately dark-many roots,
Surface
moderate biotic activity,
moderate organic matter,
commonly leached.
Subsoil
-Below plow depth-brown or
reddish colored-more clay
on the surface, fewer roots.
Lower
-More yellowish and less
Subsoil
clay-fewer roots than
subsoil, less aeration
than above.
Parent
-Unconsolidated - slightly
Material weathered rocky or sandy
mass from which soil
develops, no biotic
activity, few roots.
Bedrock -Consolidated rock

THIN GS TO LOOK FOR IN A SOIL SAMPLE
1. Color

-tells about organic matter, drainage, current
animals and plant life, and fertility.

2.

Smell

-adds to your knowledge of organic matter (plant
or animal) that uses the soil.

3.

Texture

-the feel--sandy, feels gritty; silty, feels smooth
and slick, or flour-like; clayey, feels smooth,
plastic and very sticky.

4.

Structure

-the shape--blocky, platey, granular--tells
drainage ability, aeration, and water intake.
0

ci:

-6

~

O'"Q'~d

11.Cld.

/.),. 0- <J

(l

Granular

5. Depth

-how deep in the soil one finds plant and animal
life.

6.

-can affect soil fertility and therefore will
affect the types of plants that can be supported
by the soil and eventually the rate of soil
formation; the amount of acidity or alkalinity
in soil.
A soil Ph kit will be needed to measure
its level.
These are available in most gardening
shops.

Reaction-ph

J

EROSION
The story of soil formation begins with solid rock.
Through the
ages, solid rock has been broken into smaller pieces by many kinds of
processes.
The freezing and thawing of water; penetration by growing
roots; moving water, ice, and wind; and chemical reactions with the
rock minerals, all help to break up rock.
These and other processes
have formed the few inches of topsoil which support all life on our
earth.

1700 1 s

9in.

of Topsoil

When the U.S. was still largely
an uncultivated wilderness,
topsoil was 9 inches deep.
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1900's

6 in.

of Topsoil

Today, 200 years later, the
topsoil is only 6 inches deep.
What happened to the 3 inches?

THESE WORDS ARE FROM YOUR "GLOSSARY OF SOIL WORDS" LIST
UNSCRAMBLE THESE SOIL WORDS
DNAS
GREHNITAEW
LSI:OUOS
GYLEOLO
PIRTS PROPGINC
NOSEOIR
FUDF
SEEP OOHED
ALLAINKE
VESTRANNOOIC
OILS
CAINGOR

)
ACYL
OORUNCT GIWNOPL
RACERGINT
LOSI LIFEROP
SOILFS
SAVENERRPITO
LIST
GANNCIIOR
DACI
LIPSOOT
TENARP LATERIAM
CODKERB
i.WDORG

EVROC
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WORD FIND
A

B

G

H

u

M

u

s

p

A

L

L

u

V

I

A

L

D

C

w

E

F

G

H

I

J

K

E

R

0

s

I

0

N

I

L

R

E

s

I

D

u

A

L

T

E

R

R

A

C

I

N

G

G

0

A

p

D

I

T

E

X

T

u

R

E

C

p

Q

R

R

G

K

T

R

N

s

T

T

I

p

C

R

0

p

p

I

N

G

G

C

H

E

A

T

u

V

w

X

0

y

z

R

A

B

C

R

R

0

E

s

s

0

I

L

p

R

0

F

I

L

w

D

L

s

0

R

R

E

E

F

B

G

G

u

L

L

y

H

I

I

J

T

u

D

I

R

T

K

A

A

M

E

L

N

0

p

0

Q

A

R

N

E

N

V

R

R

N

N

T

u

s

s

u

s

s

0

L

u

D

B

G

A

w

I

K

X

y

I

z

0

p

H

0

A

K

C

C

L

C

T

C

D

u

A

L

E

T

0

p

E

F

I

A

T

0

0

H

I

J

K

T

T

E

E

M

N

M

M

p

L

L

u

V

A

R

0

s

D

T

u

E

V

w

X

y

D

0

X

I

R

E

M

B

N

I

C

J

H

s

A

L

p

s

D

u

C

N

E

R

E

F

C

0

N

s

E

R

V

A

T

I

0

N

F

E

H

H

p

A

R

E

N

T

1'1

A

T

E

R

I

A

L

G

F

D

D

You will find many of your soil vocabulary words in the word find above.
Words are forwards,

backwards and diagonal.

Draw a line through the letters.
and diagonal.
ALLUVIAL
ACID
ALKALINE
BANK
CONSERVATION
DECOMPOSE
DIRT

There are 28 possible words.

Remember words are forward, backwards·,

GOOD LUCK!!
DUFF
EROSION
GROUND COVER
GULLY
HUMUS
LOAM
ORGANIC

PARENT MATERIAL
pH
PRESERVATION
RESIDUAL
SHEET
SILT
SOIL
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SOIL PROFILE
SPLASH
STRIP CROPPING
STRUCTURE
TERRACING
TEXTURE
WEATHERING

dLOSSA~y OF SOIL WORDS
ACCELERATED:

Type of erosion speeded up by man's misuse of land.

ACID:

A substance with a Ph of less than 7.0.

ALKALINE:

Soil that tastes sweet to plants -- measures
between 7 and 14 on pH scale.

BANK EROSION:

Erosion is caused by streams washing away the
soil from stream banks.

BEDROCK:

The solid rock -- under the four layers of soil.

CLAY:

Soil that is smooth and sticky.

CONSERVATION:

Wise use of our natural resources so that we
save some · for future use.

CONTOUR PLOWING:

Plowing across a hill, instead of straight up
and down it, to prevent erosion.

DECOMPOSE:

To rot, or to decay.

DUFF:

Top layer of soil, the rotting vegetable material
that helps to make new soil.

ECOLOGY:

The study of how plants and animals live and
work together in their surroundings.

EROSION:

The wearing away of soil by water or wind.

FOSSIL:

An impression or remains of an animal or plant
of past geological ages, preserved in rock.

GEOLOGY:

A study of the earth's crust.

GROUND COVER:

Grasses, plants, shrubs or trees preventing the
soil from being worn away by wind or water.

GULLY EROSION:

Washes a~ay the soil by water running downhill
and making deep, wide ditches.

HILL EROSION:

Washes away the soil by water running downhill
and making many little streams.

INORGANIC:

Anything that has never been living.

LICHEN:

A plant which grows on rock and helps turn rock
into soil.

LOAM:

Soil composed of ~n ideal ~ixture of sand,
silt, and clay.

ORGANIC :

Anything that is living (alive), or has been
living (alive).

)
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GLOSSARY OF SOIL WORDS

(Continued)

A test that tells what plants you can grow
by showing how acid (sour) or alkaline (sweet)
the soil is.
The soil that tastes sour to
plants - measures between 1 and 7 on pH scale
and is on the acid side.

)

PARENT MATERIAL:

Bottom layer of soil -- the partly decomposed
rocks or sand that help to make new soil.

PRESERVATIOH:

Not using our natural resources, but leaving
them as they are.

SAND:

Soil that feels gritty, and does not hold
together.

SHEET EROSION:

Washes away the layers of soil.

SILT:

Smooth soil, settles to the bottom of water.

SLOPE:

A slanting or tilting surface.

SOIL:

A mixture of decayed organic material and
decomposed rock.

SOIL PROFILE:

A side view of the layers of soil.

SPLASH EROSION:

Is caused by raindrops hitting bare soil.

STRIP CROPPING:

Planting rows of different crops to hold the
soil together by erosion.

SUBSOIL:

Third layer of soil
minerals to plants.

TERRACING:

Plowing across a hill and m~king stairs out
of the .soil to prevent erosion.

TOPSOIL:

Second layer of soil.

WEATHERING:

The breakin~ down of rocks and minerals.
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gives moisture and

Best for plant growth.

SOIL FIELD STUDY

1.

Look around you.
What does the surface of the ground look like
(bare, cover~d with small plants, covered with leaves and needles)?

2.

Is the soil surface flat,

3.

Is there any sign of erosion?

4.

Determine the kinds of erosion present in the field study areg or
other areas around camp.
leaves many small easy to see channels.
Sheet erosion:
Rill erosion:
leaves many small easy to see channels.
Gully erosion:
leaves ditches that may be too deep and wide
for machinery to cross.
is caused by streams washing soils from banks.
Bank erosion:
Splash erosion:
is caused by raindrops hitting bare soil.

5.

Let's first take a good look at our handful of soil.
What is its
color?
Wet the soil if it's dry to see the
color better.

6.

Can you see any insects, earthworms, grubs, earthworm channels,
or fungus growth in the soil?
If so, which ones?

7.

Can you find any decaying plant materials?
.Upon
close examination can you determine what plants these materials
come from originally?

8.

Are there living roots -- small ones,

slanted?

a.

Why are they in the soil?

b.

What are they doing in the soil?

What, if any?

large ones?

c.
How can the structure of the soil affect the movement of water,
air, and roots through it?
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9•

Does the soil have an odor?

Do all soils have the same odor?

What causes odors in soil?

Why?

How does the soil feel when you rub it between your fingers?

Is it gritty, smooth, or sticky and plastic? Are there different
sized particles present--sand, silt, clay?

Wet the soil, then can you roll it up into a rope when rolled
between your fingers?
Why does it or doesn't it?

When you press on a larger piece with your finger, does it
squash or break up easily, or does it require more pressure?

10.

J

Are the differences in feel important to the users of soil:
farmers, gardeners, engineers, house builders?
Farmers
Gardeners
House builders

11.

Is there water in the soil?
Is it too dry for plants?
Does it leave a thin moist film on your fingers?
Can water be squeezed from it?
(Place your soil thermometer in the ground now,)

12.

Do you think plants

Is the soil warm or cold?
would grow well at this

temperature?
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13.

What was this soil before it became soil?

14.

Where did this soil material come from?

15.

Was it always here?

16.

How did it get here?

17.

What kinds of plants can we grow here for food?

18.

What might it take to make plants grow here or to grow better?

19.

Look around you.
What kinds of plants are native or natural
to the area from which this soil came?

20.

What kinds of wildlife?

- - - - - - -- - - - -- -

List the different ways.

)

)
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A STUDY OF WATER
WATER USES
Water is our most valuable renewable resource.
Every form
of life needs it to survive.
Man finds far more uses for water
than any other animal on earth.
We need water for industry,
irrigation, recreation, transportation, drinking and many other
home uses.
Water is so important to us that many of our cities
and industries have been built next to large rivers, lakes, or
the oc~an.
We have built large dams to store the energy of
flowing rivers to provide electric power and water for irrigation
in dry farming areas.
The freezing and thawing of water helps break rocks into
smaller particles that eventually become soil.
Water helps take
nutrients down into the soil so plant roots can use them.
Water
in the soil is used by plants to manufacture food.
Animals also
need water to live.
Where does all of our water come from?
sources of water:
(1)
(2)

)

(3)

Actually, we have three

evaporation from oceans, lakes, rivers and snow masses;
transportation from the plants that cover much of the
earth ;
evaporation from land areas that contain moisture.

Draw three pictures of how people use water?
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WATER CYCLE
As the sun warms the earth, evaporation takes place, much like
a tea kettle producing steam that disappears as water vapor into
the air.
Warm sir will accept and hold more water vapor than
cold.
Warm air rises, carrying with it water vapor.
As the
warm air rises to an altitude with less air pressure, it expands
and cools, causing the water vapor to condense (become visible)
in the form of clouds.
As the condensed water vapor becomes
super-cooled, it forms around tiny particles of dust, smoke,
salt, etc., and freezes into an ice crystal.
These tiny ice
crystals grow into snowflakes and, as they gain weight, fall out
of the clouds.
If the air is cold all the way to the ground,
precipitation occurs as snow.
If the snowflakes fall through
warm air and melt, then fall through cold and freeze again,
we have sleet.
We have hail during thunderstorms when the snowflakes or drops of water are carried back up into the freezing
cloud by the violent winds that occur during thunderstorms.
They
freeze, fall, partially melt and are carried back up again and
again until hailstones are formed which are so heavy that the
updraft can no longer carry them back into the cloud.
Some hailstones may reach the ground as large as softballs.
Here on the
West Coast, our evaporation water from the ocean comes to us from
round the Aleutian Islands.
On the other side of the Rocky
Mountains, most of the oceanic water vapor is carried north from
the Caribbean Sea and the Gulf of Mexico.
In one of these forms of precipitation (rain, sleet, snow, hail,
etc.) water will reach the ground.
Some of this water soaks into
the ground and the rest flows over the land's surface into streams,
lakes, and into the ocean.
This water is called runoff. The cycle
from the air to the land and back to the air again has no beginning
or end and is known as the "water cycle".
More water is used in
agriculture than in any other industry.
Much of this is used for
irrigation, but natural rainfall provides water for many of our
crop plants.
Some of the water that plants use is lost through a process called
transpiration.
Transpiration is the loss of water from leaves,
stems, and needles through evapoartion.
Transpiration in plants
is like perspiration in people.
Plants lose huge amounts of water
through this process.
For example, corn can lose up to 1,296
tons of water per acre every year!
WATERSHED
Some rainfall sinks into the soil as gravitational water and becomes
our underground water supply.
It is stored in the spaces between
particles of soil and rocks.
Actually under our country and buried
in our soil lies a vast underground "lake" of fresh water that is
known as ground water.
This underground "lake" has a surface that
is called the water table below which the water is more concentrated.
When the water table comes to the surface in low spots we have
streams and lakes, and the water there is known as surface water.
When we dig a hole from the top of the ground down to below the
water table we create a well.
The deeper the well the more water
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WATERSHED (Continued)
from the surrounding soil flows into it, until we reach the
impervious bedrock, or until it starts to cave in.
Excess
water that drains from the surface as well as underground, down to
the ocean is also called runoff!
Other ground water may be taken
up through plant roots to supply them with food from th~ soil.
This
water that the plants can use is called capillary water.
The
third kind of ground water is called hydroscopic water.
It forms
such a thin film around soil particles that it is impossible for
the plants to take it up in their roots.
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MORE FACTS ABOUT WATER
All
Water is probably the natural resource we all know best.
of us have had firsthand experience with it in its many forms rain, hail, snow, ice, steam, fog, dew.
Yet, in spite of our daily use of it, water is probably the
natural resource we least understand.
How does water get into the
clouds, and wh~t happens to it when it reaches the earth?
Why is
there sometimes too much and other times too little?
And, most
important, is there enough for all the plants, and all the animals,
and all the people?
Water covers nearly three-fourths of the earth; most is sea water.
But sea water contains minerals and other substances, including
those that make it salty, that are harmful to most land plants
and animals.
Still it is from the vast salty reservoirs, the seas
and the oceans, th~t most of our precipitation comes -- no longer
salty or mineral laden.
Water moves from clouds to land and back
to the ocean in a never-ending cycle.
This is the water cycle,
or the hydrologic cycle.

J

Ocean water evaporates into the atmosphere,. leaving impurities behind, and moves across the earth as water vapor.
Water in lakes,
ponds, rivers, and streams also evaporates and joins the moisture
in the atmosp~ere.
Soil, plants, people, and animals, and even
factories, automobiles, tractors, and planes, contribute moisture.
A small part of this moisture, or water vapor, is visible to us
as fog, mist, or clouds.
Water vapor condenses and falls to earth
as rain, snow, sleet, or hail, depending on region, climate,
season, and topography.
Every year about 80,000 cubic miles of water evaporates from oceans
and about 15,000 cubic miles from land sources.
Since the amounts
of water evaporated and precipitated are almost the same, about
95,000 cubic miles of water are moving between earth and sky at
all times.
Storms at sea return to the oceans much of the water evaporated
from the oceans, so land areas get only about 24,000 cubic miles
of water as precipitation on the land averages 26 inches a year,
but it is not evenly distributed.
Some places get less than 1 inch
and others more than 400 inches.
The United States gets about 30 inches a year, or about 4,300
billion gallons a day.
Total streamflow from surface and underground sources is about 8.5 inches a year, or about 1,200 billion
gallons a day.
This is the amount available for human use -- homes,
industry, irrigation, recreation.
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MORE FACTS ABOUT WATER (Continued)

The difference between precipitation and streamflow -- 21.5 inches
a year, or 3,100 billion gallons a day -- is
the amount returned
to the atmosphere as vapor.
It is roughly 70 percent of the
total water supply.
It includes the water used by plants.
Man can exist on a gallon or so of water a day for drinking ,
cooking, and washing though he seldom does or has to.
In medieval
times he probably used no more than 3 to 5 gallons a day.
In the
19th century, especially in Western nations, he was using about 95
gallons a day.
At present in the United States, man uses about
1,500 gallons a day for his needs and comforts including recreation,
cooling, food production, and industrial supply.
When water hits the ground some soaks into the soil.
The rest runs
off over the surface.
The water that soaks into the soil sustains
plant and animal life in the soil.
Some seeps to underground resevoirs.
Almost all of this water eventually enters the cycle once
more.
Man can alter the water cycle but little, so his primary supply of
water is firmly fixed.
But he can manage and conserve water as it
becomes available -- when it falls on the land.
If he fails to do
so he loses the values that water has when used wisely.
Water management begins with soil management.
Because our water
supply comes to us as precipitation falling on the land, the fate
of each drop of rain, each snowflake, each hailstone depends largely
on where it falls -- on the kind of soil and its cover.
A rainstorm or a heavy shower on bare soil loosens soil particles,
and runoff -- the water that does not soak into the soil -- carries
these particles away.
This action, soil erosion by water, repeated
many times ruins land for most uses.
Erosion, furthermore, is
the source of sediment that fills streams, pollutes water, kills
aquatic life, and shortens the useful life of dams and reservoirs.
Falling rain erodes any raw-earth surfaces.
Bare, plowed farmland,
cleared areas going into housing developments, and highway fills
and banks are especially vulnerable.
In cities and suburbs, where much of the land is paved or covered-streets, buildings, shopping centers, airport runways -- rainwater
runs off as much as 10 times faster than on unpaved land.
Since
this water cannot soak into the soil, it flows rapidly down storm
drains or through sewer systems, contributing to floods and often
carrying debris and other pollutants to streams.
Grass, trees, bushes, shrubs, and even weeds help break the force
of raindrops and hold the soil in place.
Where cultivated crops are
grown, plowing and planting on the contour, terraces, and grassed
waterways to carry surplus water from the fields are some of the
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MORE FACTS ABOUT WATER (Continued)
conservation measures that slow running water.
Stubble mulching
protects the soil when it has no growing cover.
Small dams on
upper tributaries in a watershed help control runoff and help
solve problems of too much water one time and not enough another
time.
Throughout the world the need for water continues to increase.
Population growth brings demands for more water.
Per capita use
of water, especially in industrialized countries, is increasing
rapidly.
It is man's management of the precipitation available to him that
determines whether or not he has both the quantity and the quality
of water to meet his needs.
It is man's obligation to return water to streams, lakes,
oceans as clean as possible and with the least waste.

)
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AN AQUATIC ANIMAL -- THE CRAYFISH
One of the most interesting shellfish found in Washington is called
the "crayfish", "crawfish", or "crawdad".
These fearful creatures
can be found living on the bottom of almost any freshwater lake or
stream.
Their principal food is aquatic plants but they will also
eat animals, dead or alive, which makes them scavangers.
Animals
that eat both animal and plant food are also called omniverous.
Crayfish are most active at night to avoid predation by such animals
as large fish, raccoons, or man.
Crayfish are predators too.
Ho~?
The crayfish has a hard exoskeleton (skeleton on the outside of its
body), reddish-brown in color which covers the entire body and helps
protect it from other animals.
At the joints the exoskeleton is thin
and soft to permit movement.
The crayfish can move in all directions
on four pairs of stick-like legs, the front row of which have small
claws.
When the crayfish is alarmed it can propel itself quickly
backwards through the water by flipping its tail underneath its body
in successive jerks.
The crayfish has gills which enable it to live
its life underwater.
However, it can live out of water for short
periods of time if the gills remain wet.
The two larger front II arms"
are tipped with oversize claws used for defense and to tear and
hold food.

)

Reproduction in crayfish is unique:
the female attaches her eggs
with a sticky jelly-like substance under her tail where they hang
like berries and are aerated by movement of fan-like swimmerets
under the tail.
Depending on the temperature, it takes five or
more weeks for the eggs to hatch.
Each young is a miniature crayfish and is about the size of a pencil point when hatched.
Like
most shellfish, the crayfish must molt, or crawl out of its rigid
outer shell in order to grow.
Aft~olting, new shell material
is oozed out of its body taking about five days to harden to supply
a larger "home" for its body.
During this time Mr. Crayfish is
soft and vulnerable.
Adult crayfish may grow to seven or eight
inches long demanding dozens of molts.
The crayfish has the ability to replace lost parts of its body such
as a claw, a leg, or an eye.
This ability of regeneration is greater
in the young animals than in older ones.
Upon loss or removal of
an appendage, the new one is partly formed at the next molt, then
increases in size with successive molts until restored.
Crayfish are important in that they help clean up the dead animals
on stream and lake bottoms.
The meat of the crayfish is delicious
and can be boiled and eaten.
Another member of the crayfish family
that lives in salt water is the lobster.
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WATER WORDS PUZZLE
DIRECTIONS:

)

P C
C R
WA
G Z
L N
0 W
W I
H A
G E
T L
S I
T M
R D
S T
A T
L Y
A Q
MH
A E
N S
D U
E O
R I
K M
V P
A L
J C
B O
WP
E K
M L
N I
B S
M A

(A)
(B)
(C)
(D)
(E)
(F)
(G)
(H)
(M)
(N)
(P)
(R)
(S)
(T)
(W)

M
A
E
B
E
H
L
I
L
N
O
E
I
R
M
O
H
A
V
W
R
E
D
U
O
X
L
K
O
E
G
L
A
N

A
W
A
C
R
O
O
A

Q
T
F
A
S
E
O
V
L
O
A
R
A
T
V
C
R
F
O
J
R
F
A
P
L
M

I
D
H
O
I
U
B
S
U
T
H
N
E
A
A
T
W
I
N
D
M
O
V
E
M
E
N
T
A
A
A
T
S
A

E
A
B
L
D
P
H
T
E
S
T
H
U
M
E
R
A
L
T
E
A
M
I
H
C
R
P
T
G
T
O
E
H
D

Words may go up, down, or diagonally.
word when you find it.
V
D
G
S
I

Q
I
L
G
E
V
E
O
F
O
G
T
D
K
W
Y
A
C
E
H
U
D
M
H
M
Y
S
I
E

A
C
I
D
E
A
I
T
Z
J
R
O
R
L
O
H
E
E
M
G
O
S
K
N
F
E
S
L
O
X
S
Y
O
W

P
D
C
W
Y
K
F
L
A
Z
T
O
U
O
A

Q
R
U
S
T
I
O
L
F
A
I
P
G
C
C
H
U
A
E

O
E
N
W
G
E
R
W
R
T
G
V
S
W
P
S
W
I
L
I
U
M
S
L
E
E
T
E
U
O
R
T
L
L

R
O
L
I
N
L
M
O
F
C
I
I
L
I
T
I
H
E
M
W
A
N
E
O
S
L
B
E
B
L
E
L
K
L

A
I
L
L
E
G
L
D
K
K
P
O
E
F
O
K
E
F
T
E
E
N
T
L
I
V
U
T
I
R
F
C
A
C

T
R
A
N
S
P
I
R
A
T
I
O
N
K
X
N
E
A
A
S
N
O
W
I

Q
A
L
N
C
X
A
R
L
G

I
L
X
A
L
R
B
U
L
L
R
U
N
I
U
O
L
G
R
I
R
S
A
E
R
W
I
Y
F
L
C
A
I
Y

O
M
D
O
K
H
X
N
V
G
S
B
J
N

Q
A
R
K
O
L
N
U
T
U
L
V
C
M
O
Z
A
P
N
T

N
R
C
A
O
C
L
O
U
D
S
S
W
C
A
E
R
A
G
A
R
P
E
N
U
L
H
P
O
D
R
I
E
U

U T W G
S M A F
P E T I
J R X N
D K E N
WE F U
S R A O
F F H S
W P B U
I C I Q
N V K N
Z G E A
I I WM
O N G N
E C R U
N K O W
C I D L
K L J S
I I R H
O N O N
I Y T A
T S D C
R S H E
T P A W
E R I S
A I L L
C N E W
H G R U
T B O X
E Y Y V
T G A P
R C Y Z
E W T V
P L E P

R
C
H
T
D
N
P
T
F
R
T
D
H
P
N
I
S
G
R
O
U
N
D
W
A
T
E
R
T
E
H
W
R
R

Circle the

E T
I Q
K E
J G
Y R
C S
O 0
N E
D R
E B
N S
S M
A Y
T 0
I M
O I
N T
H D
U I
P S
C S
A 0
E L
S V
V E
B D
O 0
W X
B Y
D G
X E
L N
A D
E W

Acid, Alkaline, Artesian Well
Bull Run
Clouds, Condensation, Crawdad, Cubic Foot Box
Dew, Dissolved Oxygen
Erosion, Evaporated
Fog, Frog
Green Water, Ground Water
Hail
Man Made Well
Nymph
pH Test, Precipitation
Rain, Runoff
Salamander, Sleet, Snail, Snow, Spring, Streamflow, Siphon
Transpiration
Water Cycle, Watershed, Wet, Waterwheel, Wind Movement
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A GLOSSARY OF WATER WORDS
AMPHIBIAN:

Means ''living in two places. 11
These animals hatch
from eggs which have been deposited in ponds or
streams.
They live in the water like ±ish when
they are young.
Gradually they grow lungs and
legs, breathe air and live on land.

ANADROMOUS FISH:

Those fish which spend the greater part of their
lives in salt water, but migrate into fresh-water
streams for reproduction.

AQUATIC:

Living or growing in water.

AQUATIC ROOTS:

Roots that are in the water.
small and lack root hairs.

ARTISIAN WELL:

A deep well in which water rises by subsurface
(under the ground) pressure.

CAPILLARY WATER:

Water held in the fine spaces around soil particles.
This water can be used by plants.

CONDENSATION:

The process by which water vapor changes into
liquid water, usually minute water droplets
forming clouds.

CUBIC FEET PER
SECOND:

)

CUBIC FOOT OF
WATER:

They are generally

A measurement we use to find out how much water
is flowing past a certain point every second.
A water flow of one cubic foot per second would
be about 449 gallons every minute.
The water in a container that is one foot wide,
one foot deep and one foot long. One cubic foot
of water is about 7 1/2 gallons and weighs 62.4
pounds.

DISSOLVED OXYGEN:

The useable oxygen dissolved in the water.
It
is measured in "parts per million" and is essential
to aquatic life.
(P.P.M.)

EROSION:

The washing away or wearing away of the land
surface.
Flowing water often makes gullies in
the soil.

EVAPORATION:

The changing of water into vapor; from a liquid
to a gas.
Action of the sun warming land and
water surfaces.

GRAVITATIONAL
WATER:

Water that moves downward into the zone of
ground water.
Water stored in underground
streams, caverns, and air space in the soil.
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GLOSSARY OF WATER WORDS

(Continued)

GROUND WATER:

Water that collects in the ground, concentrating at and below the water table.

HARD WATER:

Water containing mineral salts which combine
with soap and prevent suds from forming.

HYDROSCOPIC WATER:

Water which forms a thin film around soil
particles.
This water cannot be used by plants.
A measure of the concentration of hydrogen
ions.
More simply, it tells us whether the
water is acid or alkaline.

)

POLLUTION:

Caused by dumping wastes into our water.
wastes may cause water to be unuseable.

PRECIPITATION:

Moisture falling from clouds or separating
from air such as rain, snow, sleet, hail, frost,
fog or dew.

RESERVOIR:

A place where water is collected and stored
for use, usually related to a man-made structure
such as a pond or lake behind a dam.

RIFFLE:

A shallow area in a stream bottom that causes
the water flowing over it to become broken and
uneven in flow.

RUNOFF:

Excess water which the ground cannot absorb
and which runs off the surface of the ground
to enter the drainage system, streams and rivers.

SEDIMENT:

Any material carried in suspension in water
which will settle out as the speed of the water
flow lessens.

SOFT WATER:

Water relatively free from minerals.

SPRING:

Formed by ground water corning to the surface
on top of an impervious layer.

SURFACE WATER:

Runoff and also where the water table emerges
at the surface of the ground in lakes and
streams.

SWAMP:

An area of low ground, saturated with water
over a long period.

TOXIC:

Poisonous.
In water it is usually associated
with a waste which kills fish and other aquatic
life.
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These

GLOSSARY OF WATER WORDS (Continued)
TRANSPIRATION:

The process by which plants release water into
the air from their leaves and other surfaces.
This loss is by evaporation.

WASTES:

Sewage, water from industrial processes, return
irrigation water, or any other water which has
been used by man and changed in the process.

WATERSHED:

Any area of land which drains into a particular
stream or other body of water.
A drainage basin.

WATERTABLE:

The height at which free water occurs in the soil
profile, and as surface water in streams and lakes.
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WATER FIELD STUDX

(Obtain water field study kit from Director)

1.

Stop 10 feet from a lake or creek.
As you walked toward the
water, you stepped on soil and small plants and saw lots of
growing things everywhere.
What were some of them?

2.

Move on to the bank of the stream or lake and observe plants
as they grow the~e.
As you approach the study area, observe
and record your observations about the stream environment:
Plants:
Air:
Animals:
Rocks:
Water:

3.

What did you notice about the stream environment?
a.

What plants were growing next to the water?

b.

Are there any large trees growing next to the water?

c.

What did you notice about the rocks next to or in the water?

d.

Where did you see the bigger rocks?

The smaller?

e.

Could plants grow on the streambed (Why?

What kinds?)

Could plants grow underwater?

(Why?

What kinds?)

4.

What do we call the surrounding hills and mountains and smaller
streams that contribute water to this stream?

5.

Point to this creek's watershed which is in sight for us.
Where will the water in this creek go eventually?

6.

Find the location of your study area on the map.
Point out
the various water systems in this area (creeks, streams,
rivers, lakes).

7.

Where did all this water in the stream come from?

8.

Did you notice any animals in the stream?

9.

What do animals need to live in water?

10.

Where would you expect to find animals in the water?
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(Water Field Study Kit Needed for Questions 8 - 13)
8.

Did you notice any animals in the stream?
What do animals need to live in water?
Where would you expect to find animals in the water?

What guidelines need to be developed by our group as we collect
animals from the stream?
(Discuss what to do with animals to keep
for observation, what to do with rocks that are overturned, what
to do with the animals when the session is over.)
Work in groups of three (3).
Using collecting equipment, collecting tub, and magnifying glass, collect as many types of aquatic
animals as possible.
Put them in your plastic dish to keep for
observing and recording.
(Keep the plastic dish in a cool place.)
9•

Record and Identify Aquatic Life
Work in your groups.
Using the attached picture keys, and descriptions generally
identify the specimens you found.
List the animals you found below.
Describe. If you can't name the animal--sketch on back of
sheet.
Number.

Return animals to water as soon as finished.
Question and discussion:
What animals did you find?
(Each person should record the group list on this sheet and
on back if necessary.)
10.

Where did you find most of the specimens?

11.

What similarities are there among the specimens?

12.

What differences did you find?

13.

What other life would you expect to find in this stream
that you didn't see today?
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STUDY OF PLANTS
At Outdoor Schools we will be studying the plants growing
there.
You will soon discover that certain plants are usually
friends and family in a community.
Plant communities exist
because they share certain physical conditions in their surroundings that agree with that group of plants - and do not agree with
others.
In another area with another set of conditions, another
grouping of plants will grow together in a community.
These
growth conditions may include the types of soil present, the
drainage conditions, moisture conditions throughout the year,
the temperature, the elevation, and whether or not the slope of
the land is toward the north or south. (Exposure to the sun).
You will also notice that plants differ from one another and
can be separated or "classified" by means of these differences.
The main groups are trees, shrubs, flowering plants, grasses,
ferns, mosses, lichens, fungi and algae.
Plants grow generally
in three levels:
(1)
upper level - 30 feet and above; (2) middle
level - from 3 to 30 feet; (3) lower level - below 3 feet.
When we are able to classify plants we can then determine which
ones grow together in a community, and whether there are plants
from other communities that have similar characteristics and
are part of the same "family".

)

Of course, not all plants grow in forests, and in Washington
we also have natural prairies of meadows and alot of desert
country.
Much of Washington contains only lower level plants,
but plants grow almost everywhere in the state and in the world.
Can you name some areas in the world where plants do not grow?
(Possibly the top of Mt. Everest, the middle of th-;-Sahara Desert,
on the Polar Ice Cap).
Why do you think they won't grow there,
at least in abundance?
As you prepare to study plants at Outdoor School, start
thinking about how important plants are to your life.
Can you
think of a food which doesn't come from plants?
(Yes, but what
does the cow eat?)
How much paper do you use in a day?
What
are most things packaged in?
How many things around your home or
in the classroom are made from plants?
What are you wearing?
(Yes, but what does the sheep eat?)
In our state of Washington forest products are the major
source of income for our people.
Trees are a renewable resource
as long as we take care of the land and try to understand that
trees are only a part of the plant community and that forests
give us much more than trees.
Can you name some of the many
things we get from a forest that are not made of wood?
Why do
we like to walk in the forest?
Where does wildlife live?
Where
does nature store water for a year-round supply?
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THE FIRST GREEN PLANTS - ALGAE
The first of all the plants on earth grew not on land,
but in the sea, five hundred million years ago or more.
They
still are growing in the sea, and in the waters on land.
The
name we give these plants is algae.
The seaweed floating on
the sea, the sort of green scum in quiet ponds, the bright
green color on the dark moist rocks, all these are algae.
Some are so small you cannot see their separate shapes
unless you see them through a microscope.
Some are so huge
they stretch a hundred feet in length, like floating trees.
Some green, some brown, and others red.
All these are algae,
and they grow like grass.
In many countries near the sea the people use these sea
plants as food.
They are rich in vitamins and energy.
You
may not know it, but you too have eaten algae many times.
It's often used to make your ice cream smooth.
So every time
you lick an ice cream cone, you may be eating from the sea.
Food for man and food for fish, without algae
be no living creature in the sea.
NOT GREEN , BUT GROWING - FUNGI
The green and growing world needs sun to grow, for
helps the green plants make their food.
But there
plants that are not green, and do not n~ed the sun
them grow.
We call these plants the fungi.

there would
sunlight
are many
to help

They cannot make the food they need as green plants do,
so they must get their food all ready-made from plants that
do grow green from trees, from rotting wood, from moist dead
leaves.
You've seen them many times, though some of them may
not have looked to you like plants at all.
The mold that grows
on stale, moist bread, the yeast that helps to make the bread,
the penicillin doctors give you when you're ill.
Especially
the mushrooms - all different kinds.
They have no leaves at
all, no roots, no flowers, but grow from spores, that look like
dusty specks.
The spore, in time, becomes a mass of threads
that grows a long time underground.
And then, one day, when it
has rained alot, the threads soak up the water, they swell,
then push up through the ground like magic.
A chipmunk knows when mushrooms are the kind it may eat,
but you and I should buy them at the store, for then we know they
have been grown for food.
The wild ones sometimes are poisonous.
Warning.
Danger.
Let them be!
The fungi have work to do.
They help in clearing fallen
trees.
When the fungi grow on dead tree stumps, in time the
stumps will rot, will fall apart, and turn back into soil
from which they grew.
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TWO PLANTS IN ONE -

LICHEN

lt grows on rocks in old stone walls, on rocky places
near the mountain top, on dried-up land where nothing else
survives.
In Arctic countries where so few plants grow, the
reindeer eats it as a cow eats grass.
It's grayish green and
flat, and often crackly.
It's dry, it crumbles into pieces in
your hand.
In fact, it seems quite dead, but wait.
If rain
comes it will turn a sparkling green, soak up water and soften
like a sponge.
It's name is lichen. And though it's just a
little plant, it does a giant's work.
It wedges into cracks,
helps break up rocks, and crumble them to bits.
This takes
millions of years, but by this work it starts to make the soil
where other plants can grow.
This plant is a pioneer.
The lichen has no roots, no stem, no leaves, no flowers.
Instead of these, it has a different way to grow.
They always
are two plants in one -- the algae and the fungi grown together,
as though a kind of mushroom wrapped itself around a piece of
green seaweed.
You can't see this, but it is so.
THE SOIL BUILDERS - MOSS
The first green plants came from the sea and when they
crept up to the land, they found no soil to help them grow.
The land was then a rocky crust.
The plants were forced to
cling to rocky ground without the help of roots or stems or
leaves.
The lichen - as you know - is one of these.
After
lichen, the real soil builders came, the mosses, many differe~t
kinds of them, laying a green and lovely carpet on the earth.
No other plant can build up soil so well, they need so
little earth in which to grow.
And when they die, these soft
and tiny plants will form a richer, deeper layer of soil,
where other, bigger plants can sink their roots.
To really
see how mosses grow, you need a magnifying glass.
Then you
will see the smooth green rug has many thousand tiny plants,
each with a root, a stalk, and tiny leaves.
There is a small
pod filled with spores.
The spores become ripe, the pod opens,
and the wind scatters spores over the earth.
THE MAGIC DUST -

FERNS

In olden times, when fairy tales were born, they used to
think the ferns were magic plants.
If you sprinkled fern dust
in your shoes, you would be invisible.
This magic fern dust is not hard to find.
Lift up a fern
leaf called a frond. Tn some plants you'll see a row of small
brown dots along the back.
They're filled with powder brown
and fine, and that's the fern dust, called the spores.
In other
ferns the fronds have no dots, but there you'll find the spores
on separate stalks.
In fall they look dried up and withered
brown.
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FERNS

(Continued)

If you could watch the spore dot as it grows, at first
you'd see the small brown case crack open like a peanut shell,
and then spread it's jaws, then snap back shut.
As it snaps,
it shoots the spores like pebbles from a sling.
If the spores
find good soil, in time they'll grow into young ferns.
The
young fern plants are called Fiddleheads.
They do look like
a violin 1 P curved head.
The ferns were here upon the earth three hundred million
years ago.
But then they grew as big as trees, until they
died and sank into the ground.
After many million years passed,
the soft plants turned into hard black coal.
HOW SEEDS GROW
A plant is ready to make new seeds.
seeds be made?

)

Where will these

The new seeds will be made in the ovary.
The ovary is
part of the pistil.
The pistil is the female part of the
flower.
Inside the ovary are tiny eggs.
On top of the ovary
is the sticky style.
Surrounding the pistil are the stamens.
The stamens are the male parts of the flower.
On top of
each stamen is pollen.
Pollen looks like tiny bits of dust.
The pollen falls off the stamen when it is windy, or when a
bee comes to the flower.
The pollen falls into the bottom of
the pistil where the eggs grow into a new seed.
THE FLOWERING WORLD -

SEED

The algae, fungi, lichens, moss, the ferns and horsetails,
all these plants begin as tiny wind-blown spores.
These were the
first among the plants on earth.
But there's another way for
plants to grow.
They grow from weeds, and out of seeds come
all the plants that make our flowering world - the grasses
and trees, the fruit, the crops, and all the flowers in the
garden and field.
Both seeds and spores are bits of life,
but there's a difference and it's this:
The seed is like a tiny plant inside a tiny ball.
Inside
this ball it carries food on which it feeds, until it sinks its
own roots in the ground.
But spores do not contain the food
they need, they cannot grow unless they find it where they land.
To tell the seed plant from the spore, remember this:
Wherever there's a flower, you will always find a seed.
THE GREEN FACTORY -

TREES

The smallest of our green and growing plants is smaller
than you can see.
The largest is a tree.
A tree is a marvelous
machine.
Its roots draw water from the earth, then send it up
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THE GREEN FACTORY -

TREES (Continued)

the trunk through long thin tubes.
They form the grain you
see in plants of wood.
The tubes take the water to the tree's
green leaves; the leaves send water mist into the air through
tiny holes too small for us to see.
And so they cool the air,
they make it fresh, as we do with a spraying hose.
The leaves do more than that; they feed the tree.
With
air, and water from the roots, they make a kind of sugar, which
is food.
For this they use the energy of the sun, and something else called chlorophyll.
This is the stuff that makes
the green world grow.
Without it we could never live on earth.
For chlorophyll feeds plants, the plants feed us, and all the
creatures that we use for food.
In autumn, when the leaves begin to turn, we know the
chlorophyll has stopped its work.
The tubes no longer send up
water to the leaves because they now are corked to keep the
moisture in their tubes or they would die.
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PLANT WORD FIND
FIND THESE MISSING 46 WORDS THAT ARE WRITTEN VERTICAL, HORIZONTALLY OR DIAGONAL BUT, ALWAYS FORWARD:
CHLOROPHYLL
PHOTOSYNTHESIS
LEAF
TRUNK
ROOTS
BARK
PETAL
STEM
TEETH
COMMUNITY
OREGON GRAPE
BERRY

)

F C A B
L I H E
0 R s T
wC A B
E u N D
R M p B
A F G H
p E s T
A R I J
L E M A
M N p L
A C L T
T E E E
E B p R
L R I N
y 0 N A
X A N T
y D A E
z L T s
N E E D
M A L M
p F y C
I N T 0

LEVEL
ALTERNATE
OPPOSITE
WHORLS
SIMPLE
COMPOUND
PINNATE LY
PALMATELY
CARBON DIOXIDE
OXYGEN
NEEDLE
BUSH

u s H s

p 0 R E

A
0
R
E
G
0
N
G
R
A

0 0
wH
M p
u 0
R G
A E
L R
T T
R s
u C
N V
K L
L M
s T
A B
p C
wX
0 p
0 p
D E
N D
N C

R T
p

s

M
C
E
A
0
H

C
I
V
L

w

E
0
D
E
G
p K
H I
s 0 p
N T s
p R 0 A
E F s p
N L y w
0 E N A
s V T T
s E H E
p L E R
Q M s D
L E I J
N 0 s T
A R B 0
L E R A

CONE
SEED
SAP
NURSE LOG
BOARD FOOT
CIRCUMFERENCE
DIAMETER
GROWTH RINGS
SPORES
WATER
BROAD LEAF

s B
D A s Q
0 R L s
0 u N D
u s L X
R E E N
B C A R
A B F 0
R s T 0
K T u T
C E s s
H E T B
L T R 0
0 H E A
R N E R
0 N 0 D
p u V F
H R s 0
y s T 0
L E F T
L L M N
I 0 X I
E G B E
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X C
s 0
T N
wI
G F
0 E
p R
p

s

0 p
s C
I 0
T M
E M
D u
I N
A I
M T
E y
T s
E F
R s
D E
R R

A
C
D
H
J

0
X
y

G
E
N

G
R
0

w
T
H
R
I
N

G

s
y

TREE
ALGAE
CONIFER
EVERGREEN
DICIDUOUS
D.B.H.
HEARTWOOD
SAPWOOD
INTOLERANCE
PLANT SUCCESSION
FLOWER

MATCH THESE PLANT WORDS
TONSSIHPOYHEST

DUFF

GUSNUF

ALTERNATE

LOPHYLCYLRH

COMPOUND

FUDF

CONIFEROUS

GEERVERNE

CLOROPHYLL

NATATELER

CONE

TOPSPOIE

ROOTS

PUDMONOC

OPPOSITE

TOADBOROF

PLANTS

CUDSIUDEO

DECIDUOUS

RONICESOUF

PHOTOSYNTHESIS

MAREDIET

BARK

NECO

DIAMETER

SAPNLT

FUNGUS

KARB

BOARDFOOT

SROTO

EVERGREEN

)
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M .IX

AND

MATCH

FIND THE DEFINITION ON THE RIGHT WHICH MATCHES THE WORD ON THE
LEFT AND WRITE THE LETTER IN THE SPACE PROVIDED.

1.

Photosynthesis

G.

2.

Chlorophyll

P.

Dead plant material on top
of the ground
Evergreen with droopy top

3.

Douglas Fir

J.

12 x 12 x 1 inches

4.

Alternate

C•

Measurement through a circle

5•

Opposite

K.

Protects a tree

6.

Conk

N.

Holds seed

7.

Deciduous

A.

Looses leaves

8.

Coniferous

R.

Leaves growing across from
each other

9.

Cone
H.

Major Northwest "Lumber" tree

s.

Plants making food

L.

Green material in plants

D.

Anchors the tree

E.

Common plant of the forest
floor

10.

Roots

11.

Bark

12.

Oregon Grape

13.

Diameter

14.

Maple

15.

Board Foot

O.

Seds are like helicopters

16.

Compound

Q.

A leaf with many leaflets

17.

Hemlock

B.

Trees which have cones

18.

Evergreen

T.

Hard fungus on side of tree

19.

Duff

I.

Leaves growing on every other
side of a stem

20.

Fungus
F.

Trees which stay green
all year

M.

A plant which can't make
its own food
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GLOSSARY OF PLANT WORDS
ALGAE:

Most primitive form of plant from which all
other groups of plants have probably been derived.
They vary in size from very small land
forms to giant seaweed as long as 150 feet.
This is the green material on the sides of
a fish bowl.

ALTERNATE:

Leaf pattern · - leaves growing first on one side
of the stem and then on the other, but not
across from one another.

BARK:

Protective covering on the outside of a tree
or shrub.

BERRY:

Any small juicy and stoneless fruit.

BOARD FOOT:

A plant having flat, broad leaves, instead of
needles like on pines, firs, etc.

BUSH:

Any low shrub with many branches.

CAMBIUM LAYER:

Layer of growing tissue between the bark and
the sapwood.

CARBON DIOXIDE:

Gas which we breathe out and and the plant takes
in during photosynthesis.
(daytime)

CHLOROPHYLL:

The green coloring matter of plants necessary
for the plant to make it's own food. (photosynthesis)

CIRCUMFERENCE:

Measurement around a circle.

COMMUNITY:

A group of plants growing in the same area and
in the same conditions.

COMPOUND LEAF:

Leaf consisting of several leaflets attached
to a single leaf stem.

CONE:

The seed bearing body of such trees as Douglas
Fir, Hemlock, Pines, etc.

CONIFER:

The tree which usually is evergreen and has needle
shaped leaves.
It is a cone-bearing tree.

CONK:

Hard fungus on the side of a tree.

D.B.H.:

Diameter of a tree at breast height (4 1/2 feet).

DECIDUOUS:

A plant whose leaves drop off in the fall of
the year.
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GLOSSARY OF PLANT WORDS

(Continued)

DIAMETER:

Length of a line from one side of a circle to
the other through the center.

DOUGLAS FIR:

Major northwest lumber tree.

DUFF:

Decayed organic matter on top of the soil.

EVERGREEN:

A plant which stays green all year.

FERN:

A plant with feather-like leaves which reproduces by spores.

FLOWER:

The part of a plant which contains the organs
of reproduction from which seeds develop.

FUNGUS:

Form of plant life which has no chlorophyll
so much obtain its food from other living things.

GROWTH RINGS:

The amount of wood a tree grows in one year.

HEARTWOOD:

The inner core of a tree trunk made of nonliving
cells which is usually darker than sapwood.
Gives the tree strength.

HEMLOCK:

Evergreen with droopy top.

INTEROLERANT:

A sun loving plant which does poorly in the
shade.

LEAF:

A green, usually flat part of a plant that
grows from the stem or roots and is the place
where most photosynthesis takes place.

LICHEN:

A plant which consists of two, an algae and
a fungus.

LOBED:

Leaf having deep indentations between the
major veins.

MAPLE:

Seeds are like helicopters.

MOSS:

A primative plant form that reproduces by spores
instead of seeds.

NEEDLE:

A thin, pointed leaf, like that of a Douglas Fir.

NURSE LOG:

Decaying log which provides a seed bed for
other plants.

OPPOSITE:

Leaf pattern
leaves growing across from one
another on a stem.
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GLOSSARY OF PLANT WORDS (Continued)
OREGON GRAPE:

Common plant found on forest floor.

OXYGEN:

Colorless gas that is given off by plants
during photosynthesis (daytime).

PALAMATE:

A leaf arrangement in which several leaflets
start from a single point and form a shape like
a hand with fingers.

PETAL:

One of the divisions of a flower which is
usually brightly colored.

PHOTOSYNTHESIS:

The process in which plants use water, CO 2
and sunlight to make food.

PINNATE:

Leaf having leaflets arranged opposite each
other on two sides of the stem - like a feather.

PLANT SUCCESSION: One plant community following another.
ROOTS:

Part of a plant which usually grows in the
ground.
It anchors the plant and feeds the
plant.

SAP:

The liquid inside the trunk of a tree.

SAPWOOD:

Soft living part of trunk which contains tubes
which carry water and minerals from roots
to leaves.

SEED:

The reproductive part of a flowering plant which
contains the egg cell.

SIMPLE LEAF:

A leaf which isn't divided.

SPORES:

One-celled seeds found in plants, like ferns.

STEM:

The stalk which supports a leaf, flower or fruit.

TEETH:

Projections on the edges of leaves which look
like teeth.

TREE:

A plant that usually grows tall and which has
a trunk and branches.

TRUNK:

The main stem of a tree.

WHORLS:

A circular arrangement of leaves on a stern at
one point.
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PLANT FIELD STUDY -- PLOT STUDY
You will need the Plant Field Study Kit.
It contains
hula hoops.
Students need to be reminded not to pull
up any living plants from plot area.
To locate plot,
throw hula hoop in any direction and study the area
within the hula hoop at the point where it lands.
Work
in groups of three.
1.

List as many kinds of plants as you can find in your plot.

2.

List the kinds of trees.

3.

How many inches of topsoil are there?
for observation.)

4.

What did you find in the topsoil?

5.

Note any natural or man-made damage to your plot.
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(Dig a small hole

6.

Describe the location of your plot.

Is it a good or poor spot for plant growth?
Why?

7.

Which trees is the dominant tree in your plot?

Sub dominant?

Suppressed?
Dead?
Seedling ?
8.

Time left?
area.

Nothing to do?
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Draw a plant around your work

PLA NT FIELD STUDY TWO -

LEVELS OF VEGETATION

Mature plants grow to different height levels
community.
In the upper level you will find trees;
middle level, shrubs,
bushes and small trees; and
lower level, the flowers, ferns, mosses, mushrooms,
and molds.
1.

Plant Name
of
Kind

in the
in the
in the
lichens

Identify several specimens of plants from each of the
3 levels.
Do not p ic k anything.

Where growing
Open Sunlight Partly
Shade

Abundance
Few
Many

Economic
Importance
to Man

Dense
Shade

Upper
Level:
(above 30 ft)

I

Middle
Level:
(3 to 30 ft)

Lower
Level:
(0 to 3 ft)

I
I

I
I

I

I

l

I
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2.

Conclusions:
How do the plants in the upper level affect
the plants in the lower level?

3.

What animals would you expect to find in the different
levels?
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PLANT FIELD STUDY THREE -

FOREST INFLUENCES

There are many things in the forest that affect plants.
Throughout the forest are trees that have fallen.
Forces affecting the
life and growth of trees and plants in the forest are:

1.

Wind

which blows trees down in turn damaging others,
blows off tops of trees allowing insects and
disease to enter, and which helps to disperse
seeds.

Water

which helps tree growth, may erode topsoil and
subsoil away, weakening the tree's hold in the
earth.

Disease

which causes wood to rot and decay.

Fire

which burns trees and other plants.

Insects

which bore into wood, lay eggs inside the bark
and girdle the tree, eat leaves and eat seeds.

Animals

which chew the bark, eat young trees, and transport seeds to other areas.

Man

who marks trees with knives and axes, is careless
with fire, who throws waste material in forest
areas, and who has also set up protective programs
for management and use of forest areas.

Observe and record evidence of forest influences in your area:

Influence

2.

Evidence of Influence

Harmful or Beneficial

What could you do to reduce some of the harmful influences?
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3.

How are some of the influences beneficial to other plants?

4.

List evidence of animals in or on the log.
Location

Name

Food Eaten

Ef fect on Lo g

Conclusions:

1.

How does this log help new plants to grow in the community?

2.

What effect do the animals have on the log?

3.

What will this log eventually become?
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INSECT
The place that insects occupy in the world of living things
is important because most all plants and animals are affected
in some way by their very existence.
Two-thirds of all animals
on this earth are insects.
They are outnumbered only by microscopic forms of life.
Over 9,000,000 different kinds have been
identified and experts believe this may be only 10% of the insects
yet to be discovered.
Insects play a very important role in our lives because some
are pests and .others are beneficial.
While the common fruitfly
can destroy thousands of dollars worth of cherries in Washington
each year, we would not have any cherries, apples, grapes, or
clover without bees and similar insects.
All insects have six legs.
The body of any insect is divided
into three parts:
the head, the thorax, and the abdomen.
Three
pairs of legs are found on the thorax, and an insect may not have
wings.
The insect is protected and held together by a suit of
armor called the exoskeleton.
It has no inside skeleton like a
human.
The insect breathes through holes in his body wall.
HOW CAN SOMETHING SO SMALL CAUSE SUCH BIG PROBLEMS?
In 1951 crop losses due to insects were estimated at $10,200,000,000.
In the United States alone, we spend over $400,000,000 each year
to keep insects under control.
Why is there such a problem with the "little insect"?
It is mainly
because of the insect's unbelieveable potential to multiply.
A
good example is the common cabbage aphid found in almost any
any garden.
A single female aphid averages 45 offspring per
generation and there are usually 12 generations a year.
Starting
with single female and assuming all the offspring of each generation survive and each of the offspring produce 45 more aphids,
822,250 tons of aphids would be produced in one year.
Fortunately,
all aphi~fspring don't survive, and those that do, are kept
in check by man.
1.

How many insects are there in the world?

2.

What role do insects play in our world?

3.

Describe the parts of an insect.

4.

How does an insect breathe?
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BUGS
Insects, spiders, centipedes, etc. (as well as clams, crabs,
etc.) have what is known as exoskeleton.
(Greek, exo. without
or outwards:
skeletos, hard) a hard sheath that serves as a
skeletos, hard, a hard outer shell that serves as a skeleton,
gives shape and rigidity to the body, acts as armor to prevent
injury from without, and prevents loss of water by evaporation.
There is a limit to the size that an animals having exoskeleton
can be, as this type of muscle attachment will not work on a
very large muscle.
Not being surrounded by living tissue the
skeleton cannot grow; therefore, the animal can grow only a very
little within its shell.
It is then necessary to shed its
covering and to replace it with a larger one.
This process
repeated many times in the growth of the animal, is called
moulting.
Early in the molting process, the animal becomes
immobilized while his old coat loosens.
It then splits down
the back and he crawls out of it, but he is very soft and
unable to travel until his new shell hardens.
At this time
he is extremely vulnerable.
Most insects and spiders give no care to their young,
because they depend on the over-production of their species
to survive.
Some females lay more than a million eggs in their
lifetime.
Much of the over-production is balanced in nature by
birds, reptiles, fish, amphibians, mammals, other insects and
spiders who also depend on bugs for food.
Some birds eat hundreds of insects in a single day.
If anything destroys these
insect eaters, Lheu Lhe bug will multiply at an unbelieveable
rate.
Such species, like the bee, care for their young and therefore have a relatively high survival rate.
To prevent overpopulation, they have one Queen Bee who lays all the eggs for
the colony.
All other females are sterile and few males are
produced.

WORKER
The worker is a female
that feeds young bees,
makes wax to repair
the comb, and collects
nectar.

QUEEN BEE
Queen Bee is the
only female that
lay eggs and in
each colony of
bees there is only
one.

Centipedes are flattened, segmented animals with one pair
of legs on each of their 14 to 180 segments.
The front pair
are usually modified into poisoned claws used to inject venom
into their prey.
The bite can be painful, but it rarely fatal
to humans.
Millipedes are slow moving with rounded bodies and numerous
segments, each with two pairs of legs.
They have short antennae,
and can usually be found on decaying vegetable matter.
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BUGS (Continued)
Sowbugs have a jointed OVAL body with two antennae.
Some
sowbugs can curl into a ball with their shell protecting their
legs and gills, and are often called 11 pillbugs".
One that doesn't
curl is a female carrying eggs in a brood sac formed by flat
projections from her legs.
The young resemble the adults.
They
eat vegetable matter.
Scorpions are near relatives of spiders with four pairs of
legs.
The front pair is moqified into pincers.
The long flexible
abdomen ends with a poisoned stinger.
They eat mostly insects
and hunt at night, hiding under rocks or other dark places by
day.
After a long and elaborate mating ceremony, about 60 young
are born and carried on the mother's back for about a week.

)

)
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BIRDS
In temperate zones we always have birds, but not necessarily
the same kinds of birds at all times of the year.
Most of the
birds that nest here -in the spring and summer go south to spend
the winter in a warmer climate, while the birds that nest farther
north come to spend the winter with us.
This movement is called
MIGRATION, and the birds that move about in this way are called
MIGRANTS, and are said to MIGRATE.
Some birds that live in the
high mountains move to lower elevations to avoid the heavy snows
of winter.
Early in the spring the males of many kinds of small birds
arrive in the nesting areas, each in search of a suitable place
to raise a family.
When the first arrival chooses his home, he
decides how much space will be needed to provide enough food for
his expected family; this determines the boundaries of his TERRITORY.
He now selects one or more places to perch while loudly
singing to announce to other birds of his species that this is
his property, and trespassers will be prosecuted.
Strange as it
seems to us. other birds respect his rights and later arrivals
choose other places.
Soon the female birds arrive and begin
their annual shopping around for mates.
Just what determines
the choice, whether it is personal attraction or possession of
the better homesites, is not really known to us, but it is
established that the males that arrive after the nesting sites have
been occupied do not get mates, and so do not raise young.
This
is one of nature's ways of keeping the population of a species
within the limits of available food.
In an area where the food
supply is great, the territories will be smaller, and so more
birds will find homes.
In years of very little food, the
territories must be very large, making room for few nests.
A Bird's Habitat:
There is no such thing as a perfect home for
all birds, as needs differ among species.
As we change the
use of land, we also change the habitat of the birds and the
other animals.
When we cut the trees we destroy the homes and
food supply of the forest animals, but the grass and bushes that
grow with the increased sunlight provide food and homes for other
birds.
When we clear away these bushes and grasses to plant crops
on the land, we again destroy the homes and food supply of birds
but our fields supply still others.
Even when we put buildings
on the land, some kinds of birds, such as house sparrows and
pigeons will find a home, and will eat the cast-off scraps and
the bugs that live with human habitation.
Animal Adaptation: We can often tell what a bird eats by looking
at its bill.
Seedeaters have strong bills for cracking seeds.
Many insect eaters have tiny sharp bills to enter crevises where
bugs may be hiding.
Woodpeckers have strong chisel-like bills
to penetrate the bark of trees to reach the insects and worms
working within.
Flesh-eaters such as hawks and owls have strong,
hooked bills for tearing flesh.
These are only a few of the many
types of bills.
When you see a bird, look at his bill and try
to guess what he eats.
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BIRDS (Continued)
Through many generations, every part of the bodies of birds,
as well as their habits, become adapted to their way of life.
Feet will become webbed, or short talons develop through selective breeding.
This simply means that the bird that is best
fitted to live under these conditions will be a healthier specimen, and will have a better chance to reproduce than one not so
well adapted.
For this reason the young have a tendency to be
like their parents.
Gradually, through generations, a bird
will become better equipped to meet the demands of their way
of life.

)
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REPTILES AND AMPHIBIANS
REPTILES:
Snakes, lizards, turtles, alligators
AMPHIBIANS:
Frogs, toads, salamanders
The cold-blooded vertebrates (animals with backbones) fall
into two main groups, REPTILES and AMPHIBIANS.
It is easy to tell
which group an animal belongs by the texture of its skin.
The
skin of reptiles is dry and scaly, while the skin of amphibians
is smooth and moist.
Often people describe snakes as slimy, but
they are not.
Snakes, lizards, and turtles are always dry unless
dampened by rain or other water.
Since their scales do not hold
moisture, they do not remain wet for long.
The skin of amphibians usually feels moist to the touch, but
even they are never slimy.
After handling a frog, or salamander,
there is no slime on one's hands.
Slimy is a word that describes
fish, slugs, and snails, but never reptiles, or amphibians.
Many people dislike cold-blooded creatures.
This is probably
because they are so unlike ourselves; but actually, most reptiles
and amphibians are entirely harmless and do a great deal of good.

)

All of the reptiles and amphibians that we have in Washington
are small.
Their food consists of insects and other small animals
such as mice, rats, slugs, frogs, and other creatures that have a
very high reproduction rate.
These reptiles and amphibians tend
to over-populate if left undisturbed.
Both reptiles and amphibians lay eggs.
Some reptiles retain
the eggs within the body of the female until they hatch, giving
the effect of bearing the young alive.
When young reptiles are
hatched, they look like their parents, except for size.
Reptiles
lay their eggs on land, including the turtle and alligator which
live in water.
Their young must make their own way to water.
Throughout their life, they must come to the surface for oxygen.
Amphibians lay their eggs in water.
The young, when they
hatch are very unlike their parents.
Usually they resemble small
worms, they have no legs, and they breathe with gills, like fi~h
do.
Later they develop legs and lungs.
They either move entirely
to land, or live in water but must go to the surface to breathe.
An example of this is the tadpole that becomes a frog.
The tadpole
lives in water, and breathes with gills.
Later he develops legs
and lungs, loses his tail, and becomes a frog.
The young eat
algae, which is a plant scum that they scrape from plant stems
and other underwater surfaces.
Later they eat animal food, like
reptiles do.

)

Snakes begin their life cycle in the spring like a frog.
However, it's quite different.
The female snakes eggs are fertilized inside her body by the male snake.
About a month later,
the female snake lays her eggs in the ground.
These are protected
by a tough, leathery shell.
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REPTILES AND AMPHIBIANS (Continued)
What are some things the snake embryos need protection from
and why?
As we travel about our Outdoor School study area, we will
observe reptiles and amphibi~ns, but we must not disturb them
anymore than necessary.
Snakes, frogs and lizards have their home
territories as other animals do, and to move them needlessly
can cause disturbance to them as well as to other animals into
those territories we move them.
Those creatures that we do hold
in captivity for study purposes should never be mistreated,
and any animal that is taken for any reason should be returned
to the area in which it was found as soon as it is no longer
needed.
Although one poisonous snake, the rattlesnake, is quite common
in some parts of Washington, it is not found in or near Clark
County.
Describe the skin of a reptile.
How do snakes and frogs
differ in how their life cycles start?

)

)
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BEAVERS
At Outdoor School, you should be able to see evidence of
beavers and the habitats.
The beaver is suited to living on land and water.
While
swimming underwater, the beaver is capable of holding its breath
for as long as fifteen minutes.
The beaver also has legs and feet,
so it is able to move
about on land. The hind feet of a beaver are webbed.
This aids
the beaver when moving through the water.
The beaver's tail is shaped like a paddle.
It acts as a
steering guide.
When it senses danger, it spanks it's tail hard
on the surface of the water.
The beaver has transparent eyelids in addition to regular
eyelids.
These transparent eyelids enable the beaver to swim
with its eyes open.
It also has small flaps of skin to close
its mouth, nose and ears.
These flaps help to prevent water
from getting in while swimming underwater.
The beaver's habitat is called a lodge.
They are well
constructed mounts of boughs and grass plastere~ with mud.
They
may be as high as 3 feet and 7 feet across.
There are two rooms,
one above another.
The upper room is above water level.
This
is where the beavers keep warm in the winter and away from prey.
The air hole is hidden by a mass of sticks.
The room below is
the storage room where a supply of food is kept.
If the water is naturally shallow, the beavers build dams.
Some dams are more than a 1,000 feet long structure, but most are
under 300 feet long.
They are usually 4 or 5 feet high.
Beavers
are sometimes called the engineers of the animal world.

)
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MAMMALS
When most people speak of animals, what they really mean
is MAMMALS.
Mammals are the largest of all the animals living
today, although they are not nearly as large as some of the
reptiles that lived long ago.
When you see an animal it is
easy to tell if it is a mammal,
because all mammals have hair,
at least a few hairs, and no animals except mammals have true
hair, although some have bristles that somewhat resemble hair,
such as the short fibers on some caterpillars.
Mammals are
warm-blooded vertebrates, bear their young alive, and are the
only animals that feed their young on milk.
It would be nice if we could simply walk out and see all the
mammals that live in our woods and fields, but it is not that
easy.
Mammals are intelligent creatures, and they do not trust
people until it has been proven to them that those people are
trustworthy.
Most wild animals have little contact with man,
what contact they do have is often not at all reassuring to the
animals, so animals that have been around people are often more
timid than those that have never seen man.
Deer are hunted for
food and sport; the furbearing animals are killed for their
skins; predators, even when the law forbids, are often shot.
Many children and irresponsible adults throw sticks and rocks
at animals, or even kill them, for
no reason whatsoever.
It is no wonder that animals do not t r ·us t man.
When you walk through the woods, many animals are looking
at you.
Wild animals are camouflaged to escape detection by
their enemies, including man, and they remain very still as long
as they are aware that you are there.
They are not dangerous
unless they feel that you are a threat to them.
If you would
observe wild animals, sit very quietly, they will soon forget
your presence and come out of their hiding places, but even then
they may be very hard to see because of their protective coloring.
This helps food species to elude predators, and helps predators
to catch their prey.
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UNSCRAMBLE - ANIMAL WORDS

:)
THESE WORDS ARE FROM YOUR "GLOSSARY OF ANIMAL WORDS" LIST:
DIPRES
LAMAMM
DEETPINCE
GLUS
RADLUIN
BIIPHAANM
RIDB
TISSEPAAR
MORTHWEAR
TIXOCE
TANNMUIR
)
AESTREBREVT
ROOVSINEM
NECTIS
NOXSEOKEETL

)
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P R O T E C T I O N

F R O M

E N E M I E S

Some animals have developed special parts or organs that they can
use to protect themselves or their homes from enemies.
Can you
match the name of the animals with their means of defense?
1.

SKUNK

A.

POISON FANGS

2.

BEES

B.

SHELL COVERING

3.

RATTLESNAKE

c.

ANTLERS

4.

SNAIL

D.

SPINES

5.

cow

E•

BAD-SMELLING FLUID

6.

DEER

F.

STINGERS

7.

PORCUPINE

G.

HORNS

8.

DOG

H.

TEETH

9.

CAT

I•

TALONS

HAWK

J.

SHARP TEETH AND CLAWS

10.

)

-60-

WILDLIFE CROSSWORD PUZZLE
DOWN
1.

the surroundings of an animal that affects its life

2.

plants that grow for one season only

3.

plants that have flowers usually reproduce with

4.

the materials from which independent plants get their
minerals and much of their water supply

6.

fungus plants reproduce with

7.

the process by which water becomes a vapor in the air

8.

warm-blooded, furry or hairy animals that bear young alive
and produce milk to feed the young

11.

the group of dependent plants including mushrooms,
liverworts, mold, etc.

15.

carnivorous animals eat only

dodder,

)
ACROSS
2.

living things -

plants and

5.

what plants must have in order to make their own food

9.

mammals, birds, fish,
all examples of

reptiles, and amphibians are

10.

no animals would survive for long without green

12.

animals or plants living in water

13.

caused by winds, water, etc. on unprotected land

16.

the waste gas that green plants give off that is useful
to animals

)
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OUTOOOR $CHOOL CROSSWORD PUZZLE

3

2

'4

6

5

8

7
9

11

10

12

13

14

15
16

-

..___
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TERMS USED IN WILDLIFE
This list is not to be used as a dictionary, but rather as an
aid to improving your vocabulary before attending Outdoor School.
The terms are not in alphabetical order, but are in related groups,
each group is small enough to be easily learned.
In the definitions,
the words in CAPITAL LETTERS are important things to remember.
VERTEBRATES:
INVERTEBRATES:
EXOSKELETON:

Animals with BACKBONES.
Animals without BACKBONES.
Some have
exoskeletons.
The OUTSIDE SKELETON of animals such as
insects and crayfish.
VERTEBRATES

MAMMAL:
BIRD:
REPTILE:
AMPHIBIAN:

Warm-blooded vertebrate, HAIR, FEEDS YOUNG
ON MILK.
Warm-blooded vertebrate, FEATHER, (eggs with
limey shells).
Cold-blooded vertebrate, DRY, SCALY SKIN,
(snake, lizard, turtle).
Cold-blooded vertebrate, SKIN SMOOTH &
SLIPPERY (frog, salamander).

INVERTEBRATES WITH EXOSKELETONS
INSECT:
SPIDER:
CENTIPEDE:
MILLEPEDE:

THREE PART BODY, SIX LEGS, adults usually
have wings.
TWO PART BODY, EIGHT LEGS, no wings.
Exoskeleton in many sections, each section
having 2 legs (1 pair).
Exoskeleton in many sections, each section
having 4 legs (2 pair).

INVERTEBRATES WITHOUT EXOSKELETONS
SNAIL & SLUG:
EARTHWORM:

CARNIVORES:
HERBIVORES:
OMNIVORES:
.PREDATORS:
SCAVENGERS:
PARASITES:

NO
or
NO
no

SKELETON, SLIMY, ONE LONG, FLAT FOOT, with
without shell.
SKELETON, SLIMY, long segmented body,
legs.

Animals that eat meat.
Animals that eat plants.
Animals that eat both meat and plants.
Animals that kill other animals for food.
Animals that eat dead & decaying animal and
plant life.
Animals or plants that obtain food from living
organisms.
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TERMS USED IN WILDLIFE (Continued)
DIUPNAL:
NOCTURNAL:

Most active during daylight hours.
Most active at night.

NATIVE:

An animal or plant naturally found in this
area.
An animal or plant NOT NATIVE in this area
(imported).

EXOTIC:

ENVIRONMENT:
HABITAT:

CARRYING
CAPACITY:
LIMITING FACTOR:

All those factors which make up the surroundings of any living thing.
The environment in which an animal can exist,
providing all of the things that the animal
must have, WATER, FOOD, AND SHELTER.

The greatest number of animals that can live
in an area.
Whichever of the three essentials, WATER,
FOOD, OR SHELTER is used up first, thus
limiting the carrying capacity.

)
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A LIST OF WILDLIFE WORDS
Am p hibian:
Means "Living in two places."
These animals hatch
from eggs which have been deposited in ponds or streams.
They live in the water like fish when they are young.
Gradually, they grow lungs and legs, breathe air, and
live on the land.
Andromous Fish:
Those fish which spend the greater share of
their lives in salt water but migrate into fresh-water
streams for reproduction.
Aquatic:
Those living or growing in water as a fresh-water
environment.
Arachnid:

A class of insects which has 8 legs and no antennae.

Browse:
The shrub plants which are food for wild or domestic
animals.
Carrying Capacity:
The maximum number of animals which a particular area of land is capable of supplying with food, water,
and shelter.
Environment:
All those factors which make up the surroundings
of any living things.
Forage:
The grasses, weeds and browse plants which are food
for wild or domestic animals.
Forage Production:
The amount of food produced annually on an
area and available for animal consumption.
Furbearer:

Any mammal sought for its fur.

Game Animal:
Commonly refers to those animals which are hunted
for recreation and are protected by specified closed seasons
or bag limits.
Habitat: The total environment which provides food, water, and
shelter for wildlife.
Insect:
A small invertebrate snimal characterized in adult
stage by having a division of the body into head, thorax, and
abdomen; three pairs of legs; and usually two pairs of wings.
Mi g ra t ion: S-asonal movement of animals.
Protozoa:

One-celled animals.

Range:
The land upon which big game animals live (domestic
animals may also live upon such land).
i.e., winter range,
summer range.
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A LIST OF WILDLIFE WORDS (Continued)

r

Reptiles:
Like fish, are cold-blooded and their bodies are
usually , covered with protective scales or scale-like shells.
This group includes snakes, lizards, ·turtles, alligators,
and crocodiles.
Signs:
Something that indicates animal is present in an area
stich as gnawings, tracks, droppings, dust baths, feathers,
nests, runways, or uneaten food.

)
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W,ILDLIFE FIELD STUDY

')

ON THE TRAIL OF THE WILD BEASTS
Go to the MEADOW.
Using your senses look for evidence of each of
these types ' of wildlife.
List the evidence and/or animal you
found.
Only use what you can see, hear, smell, touch, or
taste.
Draw if you like.
INVERTEBRATE:

FISH:

AMPHIBIANS:

)

REPTILES:

BIRDS:

MAMMALS:

OTHER?
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ON THE TRAIL OF THE WILD BEASTS
Go to the River-Pond Area. Using your senses look for evidence
of each of these types of wildlife.
List the evidence and/or
animal you found.
ONLY use what you can see, hear, smell,
touch, or taste.
Draw if you like.

INVERTEBRATE:

FISH:

AMPHIBIANS:

REPTILES:

BIRDS:

MAMMALS:

OTHERS?
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ON THE TRAIL OF THE WILD BEASTS
Go to the FOREST SI TE. Using your senses look for evidence of
each of these types of wildlife. List the evidence and/or
animal you found.
ONLY use what you can see, hear, smell,
touch, or taste.
Draw if you like.
INVERTEBRATE:

FISH:

AMPHIBIANS:

REPTILES:

BIRDS:

MAMMALS:

OTHER?

)
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WILDLIFE FIELD STUDY
After you have visited and recorded your data on all three sites,
answer each question to the best of your ability.
1.

Pick an animal -- any animal from one of the sites you saw.
Tell how it is best adapted to live where it does.

2.

Which site that you visited had the most animals?

3.

Which site had the fewest animals?

4.

How many of the same species of animals did you see in all
sites?

5•

Not many I bet!

6.

Humans fall in the category of mammals.
Can humans live with
wildlife in the wild?
How best can they?
Can we live without
wildlife?
Why?
Explain your feeling on the back of this page.
Be ready to share it with your group.

Why?

Why?

Why do you think this is so?
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Please note: Clip art on pages 71-72 has been redacted due to copyright concerns.
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CHAPTER FIVE
Summary, Conclusions,

and Recommendations

Summary
The handbook has become a central component in the
Outdoor Education Program at Pleasant Valley Intermediate
School.
program.

Its success is because it is used throughout the
From the beginning classroom instruction on soil,

water, plants and wildlife the students use the handbook to
study concepts and reinforce them with activities.

The

handbook is then taken to camp to complete each concept by
performing field observations and tests.
At the end of the Outdoor Education Program the handbook serves as a reminder of the camp experience and the new
concepts learned.

I personally enjoyed the project.

Conclusions
My conclusions are expressions of why I feel this program is successful and what elements must be maintained to
continue its success.
1.

Homeroom teachers that have built a strong knowledge
of each student and his/her classroom,take on the
bulk of the teaching responsibilities.

2.

Students have one consumable handbook to use throughout the program.

3.

Students study four major topics and learn ecological
concepts around each.

)
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4.

Students are taken to a field site to study firsthand the environment and learn together.

5.

High school students learn leadership skills by
attending camp as counselors and become good role
models for students.

Recommendations
Based on my research of programs in Washington and
Oregon along with my reading, certain courses of action seem
appropriate to move from ''what is" to the best.
1.

Establishment of an outdoor education site in the
S. W. Washington area sponsored and funded by area
school districts to allow all students to attend.

2.

)

State established environmental education guidelines for Kindergarten through 12th grade that would
involve ecological as well as conservation principles.

3.

Incorporate existing governmental agencies involved
in the environment to assist local school districts
in improving their environmental education program.

4.

Add environment education to the course of study for
students preparing for a career in teaching.

)
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APPENDIX ONE
OTHER SCHOOL PROGRAMS
Bellingham School District
Box 378, Bellingham, WA.

98227

Bethel School District
516 E. 176th, Spanaway, WA.

98387

Cashmere School District
210 S. Division, . Cashmere, WA. 98815
Everett School District
Lively Environmental Education Center
4730 Colby Ave., Everett, WA.
98203
Evergreen School District
13905 N.E. 28th St., Vancouver, WA.
Kelso School District
601 Crawford St., Kelso, WA.

98662

98626

Lane Educational Service District
Environmental Education Department
1200 Highway 90 North
P. o. Box 2680
Eugene, Oregon 97402
Longview School District
28th and Lilac Sts., Longview, WA.

98632

Multnomah Educational Service District
Multnomah Environmental Education Center
220 S.E. 102nd Avenue, Portland, Oregon 97216
Ridgefield School District
Box 488, Ridgefield, WA

98642

Seattle School District
Beacon Hill Elementary School
2025 - 14th Avenue South
Seattle, WA 98144
Sispus Learning Center
2332 Sispus Rd., Randle, WA. 98377
Shoreline School District
An Interdisciplinary Outdoor Education Program
16045-25th Ave., N.E., Seattle, WA 98155

)
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Tacoma School District
Box 1357, Tacoma, WA.

98401

University of California, Berkeley
Outdoor Biology Instructional Strategies
Berkeley, CA 94342
U.S. Forest Service
Investigating Your Environment Series
Portland, Oregon
U.S. Forest Service
Putting Conservation to Work Series
Portland, Oregon
Virginia State Department of Education
Environmental Education Guide K-12
Richmond, Virginia
Western Regional Environmental Education Council
Project Wild - Elementary and Secondary Programs
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APPENDIX TWO
NAME
OUTDOOR SCHOOL WATER STUDY TEST
Types of Precipitation:
A.

What is Washington's most common form of precipitation?

B.

What is it called when raindrops freeze before hitting
the ground?

C.

What is it called when water vapor freezes before it
turns into droplets?

D.

What is it called when water va p or turns into droplets before
it rises into the air from off the ground?

E.

What is it called when water vapor freezes at the ground level?

F.

What is it called when a cloud forms close to the ground?

G.

During a thunderstorm, snowflakes or raindrops are carried
up into freezing clouds by strong winds.
Up in the cloud
they freeze, fall, are carried back up by the wind, freeze,
fall, etc.
In the process, they become larger and larger
until they are too heavy for the wind to carry.
They
finally fall to the earth.
What form of precipitation
is this?
(Hint:
They~ get as big as softballs).

Water Storage:
A.

Sometimes we have too much water on the ground and it is
called a

B.

Sometimes we have too little water over a long period of
time and it is called a

C.

How does man try to control water storage to prevent the above?
1.
2•
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APPENDIX TWO (Continued)
D.

How does nature store water?
1.

2.
Watershed:
A.

What is a watershed and how does it work?

B.

Make a guess as to how· many times per month water quality
tests are made on the reservoirs.
times per month.

I
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APPENDIX THREE
NAME
OUTDOOR SCHOOL WILDLIFE TEST
1.

Give two examples of vertebrates.

2.

Give two examples of invertebrates.

3.

What is the term for an animal that just eats plants?

What is the term for an animal that just eats meat?

What is the term for an animal that eats plants and meat?

4.

What is the term for an animal that is active at night?

5.

Define Habitat.

6.

Give an example of an amphibian.

7.

Give an example of a mammal.

8.

What animal is suited to live both on land and water, has
legs and feet and has a tail shaped like a paddle?
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APPENDIX FOUR
NAME
OUTDOOR SCHOOL PLANT TEST
1.

We learned about 9 main groups of plants.

A.

F.

B.

G.

c.

H.

D.

I•

Please list them.

E.
2.

Name three things that we use that comes from trees.

A.
B.
C•

3.

What is the green coloring matter of plants necessary for
the plant to make its own food?

4.

What three things do plants need to grow?

A.
B.

c.
5.

The name of a plant whose leaves drop off in the fall of
the year is

6.

The name of a plant that stays green all year is

7.

The

is the reproductive part of a
which contains the egg cell.
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APPENDIX FIVE
NAME
OUTDOOR SCHOOL SOIL TEST
1.

What are the three classes rocks are divided into?

A.
B.

c.
2.

Solid rock is broken into smaller and smaller pieces by
the following methods:

A.
B.

c.
D.

E.

F.
3.

A cross section of soil is called a soil profile and each
layer in the profile is given a name.
Please name each.
A.

Horizon---- A.
B•

B.

C.

4.

Horizon ---

Horizon ---

C.

Sub-

D.

Sub-

E.

Lower sub-

F.

When we look at a soil sample we need to look at five
things about the
soil.

A.

D.

B.

E•

c.
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APPENDIX FIVE (Cont)
5.

The wearing away of soil by water and wind is

6.

The study of how plants and animals live and work together
in their surroundings is called
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